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(57) [Abstract] 

[Problems to be Solved by the Invention] 

It is superior in lengthy continuous molding property , is 
superior in transparency , and dimensional stability on heating 
offer manufacturing method of polyester which can acquire 
molded article , especially heat resistance hollow molded 
article whose crystallization rate fluctuation is little. 

[Means to Solve the Problems] 

aromatic dicarboxylic acid or functional derivative and glycol 
or low molecular weight polymer production step which 
functional derivative the esterification or transesterification is 
done (a ), melt condensation polymerization step which low 
molecular weight polymer which is acquired with the said low 
molecular weight polymer production step melt condensation 
polymerization is done (b ), polyester which is acquired with 
said melt condensation polymerization step water and contact 
process water treatment step which is done (c ), polyester 
which isacquired with said water treatment step member and 
contact process which consist of the crystalline thermoplastic 
resin contact process step which is done (d ), manufacturing 
method . of polyester which includes removal process (e ) 
such as fine whichremoves fine and/or film from polyester 
which is acquired with said contact process step and makes 
feature 



[Claim(s)] 
[Claim 1] 

aromatic dicarboxylic acid or functional derivative and glycol 
or low molecular weight polymer production step which 
functional derivative the esterification or transesterification is 
done (a ), melt condensation polymerization step which low 
molecular weight polymer which is acquired with the said low 
molecular weight polymer production step melt condensation 
polymerization is done (b ), polyester which is acquired with 
said melt condensation polymerization step water and contact 
process water treatment step which is done (c ), polyester 
which isacquired with said water treatment step member and 
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contact process which consist of the crystalline thermoplastic 
resin contact process step which is done (d ), manufacturing 
method . of polyester which includes removal process (e ) 
such as fine whichremoves fine and/or film from polyester 
which is acquired with said contact process step and makes 
feature 

[Claim 2] 

aromatic dicarboxylic acid or functional derivative and glycol 
or low molecular weight polymer production step which 
functional derivative the esterification or transesterification is 
done (a ), melt condensation polymerization step which low 
molecular weight polymer which is acquired with the said low 
molecular weight polymer production step melt condensation 
polymerization is done (b ), solid phase polymerization step 
which polyester which isacquired with said melt condensation 
polymerization step solid phase polymerization is done (f ), 
polyester which isacquired with said solid phase 
polymerization step water and contact process water treatment 
step which isdone (c ), manufacturing method . of polyester 
which polyester which is acquired with the said water 
treatment step member and contact process which consist of 
crystalline thermoplastic resin contact process step which is 
done (d ), includes removal process (e ) such as fine which 
removes fine and/or film from polyester which is acquired 
with said contact process step and makes feature 

[Claim 3) 

said melt condensation polymerization step (b ) with 
intermediate process and/or said water treatment step of said 
water treatment step (c ) (c ) with removal process (g ) 
isadded to intermediate process of said contact process step 
(d ), manufacturing method . of polyester which is statedin 
Claim 1 which is made feature such as fine whichremoves 
fine and/or film 

[Claim 4] 

said melt condensation polymerization step (b ) with 
intermediate process , solid phase polymerization step of solid 
phase polymerization step (f ) (f ) with intermediate process 
or the said water treatment step of said water treatment step 
(c ) (c ) with removal process (g ) is added to intermediate 
process ofinside at least one of intermediate process of said 
contact process step (d ), manufacturing method . of polyester 
which is stated in Claim 2 which is made feature such as the 
fine which removes fine and/or film 

[Claim 5] 

content of any of total content of fine content , film content , 
or fine content and the film content of polyester which with 
removal process (e ) such as said fine was treated, is 300 ppm 
or less and manufacturing method . of polyester which is 
stated in any of Claim I -4 which is made feature 
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Specification 
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[0001] 

ff®lzffl^b*i*^JxXT;KD»ig^lzB| 



stated in any of Claim 1 -4 which is made feature 
[Claim 6] 

said water treatment step (c ), said contact process step (d ) or 
is supplied content of any of total content of fine content , 
film content , or fine content and filmcontent of polyester 
which,is 300 ppm or less to said solid phase polymerization 
step (f ) and manufacturing method . of polyester which 
isstated in any of Claim 1 -5 which is made feature 

[Claim 7] 

Most peak temperature of high temperature side of melting 
peak temperature of fine and/or film which isincluded in 
polyester which with removal process (e ) such as said fine 
wastreated, is 265 deg C or less and manufacturing method . 
of polyester which isstated in any of Claim 1 -6 which is 
made feature 

[Claim 8] 

said water treatment step (c ), said contact process step (d ) or, 
most peak temperature of high temperature side of the melting 
peak temperature of fine and/or film which is included in 
polyester which to said solid phase polymerization step (f ) is 
supplied, is 265 deg C or less and manufacturing method . of 
polyester whichis stated in any of Claim 1 ~7 which is made 
feature 

[Claim 9] 

said crystalline thermoplastic resin , is resin of at least one 
kind which is chosen from groupwhich consists of polyolefin 
resin , polyamide resin , polyacetal resin , polybutylene 
terephthalate resin and manufacturing method . of polyester 
which is statedin any of Claim 1 ~8 which is made feature 

[Claim 10] 



polyester , main repeat unit of intrinsic viscosity 
0.55-1 .30deciliter /gram is polyester which configuration 
isdone from ethylene terephthalate and manufacturing 
method . of polyester which is stated in the any of Claim 1 -9 
which is made feature 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

As for this invention, being something regarding 
manufacturing method of polyester which is used for ideal as 
material of hollow molded article , film , sheet or other 
molded article which begins the beverage bottle , especially, it 
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[ft£<7)ftffi] 

yxx-f iKHT PET tlBS^SCt^fcS) 



w=ptt»a>is»ft^+»-cftofcy* 
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[0003] 

55-79237 4ftflL ttMBB 58-110221 



PETT*fcSC£A<#SU^ 



is something regarding manufacturing method of polyester 
which gives hollow molded article which is superior in 
transparency and dimensional stability on heating and sheet 
which is superior in dimensional stability after transparency , 
lubricity andformation. 

In addition, this invention, when hollow molded article 
forming, mold release property from the thermal processing 
mold being satisfactory, is something regarding 
manufacturing method of the polyester which is superior in 
lengthy continuous molding property . 

[0002] 

[Prior Art] 

polyester (Below PET abbreviates is. ) where main repeat unit 
is ethylene terephthalate is adopted as for thespread are 
remarkable ones that with transparency , mechanical strength , 
heat resistance , gas barrier property or other characteristic 
which is superior, as material of carbonated beverage , juice , 
mineral water or other container . 

In these application , in polyester bottle beverage which 
sterilization is done the hot filling is done with high 
temperature , in addition beverage after being filled 
sterilization is done with high temperature , but with 
conventional polyester bottle , contraction anddeformation 
happen this kind of hot filling treatment time and etc become 
problem . 

thermal processing doing bottle mouth part heat resistance of 
polyester bottle as method whichimproves, heat-set is done 
method which has been proposed the bottle which raises 
degree of crystallization , in addition draws. 

Especially, crystallization of mouth part being insufficient , in 
addition when scatter of degree of crystallization is large, 
sealing property of cap becomes bad, aleak of contents 
occurs, is. 

[0003] 

In addition, fruit juice beverage , oolong tea and mineral 
water or other way in case of beverage whichneeds hot 
filling , preform or thermal processing doing mouth part of 
bottle which formed, method (method which is stated in Japan 
Unexamined Patent Publication Showa 5 5-7923 7disclosure , 
Japan Unexamined Patent Publication Showa 58-1 10 
221disclosure etc) which crystallization is done is general. 

This kind of method. Namely thermal processing doing mouth 
part , shoulder part , heat resistance time "temperature which 
does crystallization process can have an influence method 
which improves, on productivity largely, with low 
temperature and ean treat with short time , it is a PET where 
crystallization rate is fast, it is desirable . 
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On one hand, concerning shaft color of bottle contents in 
order notto deteriorate, administering thermal processing 
when forming, it is a transparent ,we are required , with 
mouth part and shaft characteristic which reciprocal is done is 
necessary. 

[0004] 

In addition, as at heat resistance of bottle shaft in order to 
improve, beenable to look in for example Japan Examined 
Patent Publication Sho 59-62 16disclosure , method which 
thermal processing is done is takenwith temperature of 
drawing blowing mold as high temperature . 

But, when multiple bottle molding is continued with this kind 
of method making use ofsame mold , bottle which is acquired 
attendant upon driving the lengthy doing, whitening to 
decrease, only bottle which does not have commercial value it 
can acquire transparency and becomes. 

As for this deposit which originates in PET in mold surface 
wasattached, as a result became mold fouling , is, because this 
mold fouling copiesto surface of bottle , understood . 

Especially, recently, with miniaturization of bottle molding . 
speed has beendone acceleration , heating time shortening and 
mold fouling for crystallization of the mouth part have 
become a larger problem from aspect of productivity . 

[0005] 

In addition, when after being filled when it does lid 
whichconsists of same material and leaves contraction 
happens and the unsealing property of lid becomes bad, in 
addition said molded article long period itleaves foodstuff in 
molded article which vacuum forming doing extrusion , this 
in the sheet , acquires PET contraction happens and lid 
becomesimpossible. 

[0006] 

[Problems to be Solved by the Invention] 

various proposition has done in order to solve this kind of 
problem . 

method which adds kaolin , talc or other inorganic nucleating 
agent to for example polyethylene terephthalate (Japan 
Unexamined Patent Publication Showa 56-2342disclosure , 
Japan Unexamined Patent Publication Showa 
56-21832disclosure ), there is a method (Japan Unexamined 
Patent Publication Showa 57- 1 25246disclosure , Japan 
Unexamined Patent Publication Showa 
5 7-20763 9discIosure )which adds montan acid wax salt or 
other organic nucleating agent , but these method accompany 
occurrence of the foreign matter and haze and is a problem in 
utilization. 
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In addition, in starting material polyester , melt molding doing 
from said polyester , there is a method (Japan Unexamined 
Patent Publication Hei 5-105807discIosure ) which adds 
treatment polyester which polyester molded article which 
itacquires powder fragment is done, but as for this method 
excess step , melt molding powder fragment being necessary, 
furthermore is a risk which impurity other than the polyester 
mixes with this kind of postprocessing , it is not a preferred 
method in economical or qualitative . 

In addition, method (Japan Unexamined Patent Publication 
Showa 61- 259946disclosure , Japan Unexamined Patent 
Publication Hei 2- 269638disclosure ) which inserts heat 
resistant resin make piece in the mouth part is proposed, but 
productivity of bottle is bad, in addition, isa problem even in 
recycleable . 

[0007] 

In addition, by fact that it contacts with polyethylene part 
materialunder flow condition improvement method of 
crystallization rate of PET (Japan Unexamined Patent 
Publication Hei 9-7I639disclosure ) and, the improvement 
method (Japan Unexamined Patent Publication Hei 1 1- 
209492disclosure ) of crystallization rate of PET has been 
proposed PET chip by thefact that it contacts with member 
which consists of polypropylene resin or polyamide resin 
under similar condition , but It is very difficult to obtain 
crystallization rate and transparency which arestabilized even 
with this kind of method understood . 

[0008] 

manufacturing method of polyester which is superior in 
lengthy continuous molding property whose it is few this 
invention to solve problem which above-mentioned 
conventional method has, toproduce molded article , 
especially heat resistance hollow molded article where 
transparency and dimensional stability on heating aresuperior 
efficiently to be possible, in addition to pollute mold is 
offered makes objective . 

[0009] 

[Means to Solve the Problems] 

In order to achieve above-mentioned objective , as for 
manufacturing method of the polyester of this invention , 
aromatic dicarboxylic acid or functional derivative and glycol 
or low molecular weight polymer production step which 
functional derivative esteriflcation or transesterification is 
done (a ), melt condensation polymerization step which low 
molecular weight polymer whichis acquired with said low 
molecular weight polymer production step melt condensation 
polymerization is done (b ), polyester which isacquired with 
said melt condensation polymerization step water and contact 
process water treatment step which isdone (c ), polyester 
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which is acquired with said water treatment step member and 
contact process which consist of crystalline thermoplastic 
resin contact process step which is done (d ), removal process 
(e ) suchas fine which removes fine and/or film from 
polyester which is acquiredwith said contact process step is 
included, it makes feature. 

[0010] 

In this case putting, said melt condensation polymerization 
step (b ) with intermediate process and/or said water treatment 
step of said water treatment step (c ) (c )with it can add 
removal process (g ) such as fine which removes fine and/or 
film to intermediate process of said contact process step (d ). 

[0011] 

In addition as for manufacturing method of polyester of this 
invention , aromatic dicarboxylic acid or functional derivative 
and glycol or low molecular weight polymer production step 
which functional derivative esterification or transesterification 
is done(a ), melt condensation polymerization step which low 
molecular weight polymer which is acquired with said low 
molecular weight polymer production step the melt 
condensation polymerization is done (b ), solid phase 
polymerization step which polyester which is acquired with 
the said melt condensation polymerization step solid phase 
polymerization is done (f ), polyester which is acquired with 
said solid phase polymerization step water and contact 
process water treatment step which is done (c ), polyester 
which is acquired with said water treatment step member and 
contact process which consist of crystalline thermoplastic 
resin contact process step which is done (d ), removal process 
(e ) suchas fine which removes fine and/or film from 
polyester which is acquiredwith ( said contact process step is 
included, it makes feature. 

[0012] 

In this case putting, said melt condensation polymerization 
step (b ) with intermediate process , solid phase 
polymerization step of solid phase polymerization step (f ) 
(f )with intermediate process or said water treatment step of 
said water treatment step (c ) (c ) with it can add removal 
process (g ) such as fine which removes fine and/or film to 
intermediate process of theinside at least one of intermediate 
process of said contact process step (d ). 

[0013] 

In this case putting, content of any of total content of fine 
content , film content , or fine content and film content of 
polyester which with removal process (e ) such as said fine 
was treated, is 300 ppm or less , but it is possible. 



[0014] 
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ZZX\ 7T-(lst\t JIS-Z8801 fC<fc£0¥tf 
1.7mm (D^^ttofcSL^iiiaLfcTKUxx 

JIS-Z8801 ICJ^BW*/ 5 * 5.6mm <b±W£\Z^> 
[0015] 

ccoii^icfct^, K*ffiaxS(c), tt&ttA 
axS(d)fe*tM4KB«**xe(0^ttl&* 

i<. 300 PP m eiT-efc4Ci:4^4. 
[0016] 

fflS^tLfcTKUxx-r^+lc^Hi^r-Ofc 
tBSftia>tf--&aS*^ 265 deg C JUTT-feS 

[0017] 

CCT\ TKlclBIM-fi <fc5K. ;u 

rasu dsc a>itSfc:-$ae*ttjSi:^. 

ttt*ifii±a>tt»a>iik»e-^^6*i**n, 
*mwv\*. mme-ttf i ooa^tii, -t 

(Dtt/Sji:'*-*. 
[0018] 

zo>»*icfc^r . K*«li8(c), ttftttffi 
3xg<d)fcSiMiKBfi«£x8(f)^flW&* 

a{H0>t?-9aSA<, 265 deg C ETFT?fcSC£ 
[0019] 



Here, fine it calls with JIS -Z8801 and metal screen of 
dimension 1.7mm the* it is it means in addition film calls fine 
powder of polyester which passes sieve , with JIS -Z8801 and 
* is among polyester which remain on sieve , chip of 2 or 
more melt adhesion does the metal screen of dimension 
5.6mm , Or chip ones which than normal geometry are more 
largely cut off it means film after removing, measures these 
content with thebelow-mentioned measurement method . 

[0015] 

In this case putting, said water treatment step (c ), said contact 
process step (d ) or is supplied the content of any of total 
content of fine content , film content , or fine content and the 
film content of polyester which, is 300 ppm or less to said 
solid phase polymerization step (f ), it is possible. 



[0016] 

In this case putting, most peak temperature of high 
temperature side of melting peak temperature of the fine 
and/or film which is included in polyester which with removal 
process (e ) such as said fine was treated, is 265 deg C or less, 
it is possible . 

[0017] 

As here, stated on description below, it measures melting 
point of the fine and film making use of differential scanning 
calorimeter (DSC ), calls melting peak temperature of the 
DSC melting point . 

And, melting peak which displays this melting point one , or 
configuration isdone from melting peak of plural above that, 
with this invention , when the melting peak is one , peak 
temperature , in addition when melting peak is the plurality , 
among melting peak of these plural , most "Most peak 
temperature of high temperature side of melting peak 
temperature of fine or film " with naming melting peak 
temperature of high temperature side , regarding Working 
Example etc "fine or other melting point " with does. 

[0018] 

In this case putting, said water treatment step (c ), said contact 
process step (d ) or, most peak temperature of high 
temperature side of melting peak temperature of fine and/or 
film which is included in polyester which to said solid phase 
polymerization step (f ) is supplied, is 265 deg C or less, it 
ispossible . 

[0019] 

In this case putting, said crystalline thermoplastic resin , is 
resin of at least one kind which ischosen from group which 
consists of polyolefin resin , polyamide resin , polyacetal 
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[0020] 

£tzZO)i%£\Zt5l*Xs * ,( JxXf^tf, SIS 
ttft 0.55-1 .30 xS^'JyWU/^AOifciHy 

[0021] 

BIT, *«WI=oi^TB«=ttWr*. 

«*f «snsit*xa(b). KsnsB^x 

fIT^b^fc^ 0, Jx7.x;u^*i:}Sft4«iS^ 
37K*&3XfI(c), K*ftaxSTf»6*ifc* , J 

»(IMSi«tt(ltftll8(d), Kft*«H 
ST^b*ifc^Uxx-r;u^bPr-f>Ri;/* 

fcii:M;uAtt»£B*+*7T*>*i**x 

fl(e)<h£^t s <> 



[0022] 

*fc**W<D/-K l Jxx^;KD»JS*aii, 3?S 

□-;i/*fcli*0)attttR»fft*xxT^ft: 
*fcttxxxiuS»+*fia^»»3Sxa 

(a), Kfta*#«iftxa-c»&nfc««^tt: 
£»Hm«a-r*B«mtt£x8(b). a»a 

Ift&lit'Ubtifc^Jxxf^Slffilft 

■r 5B««*xa(f). affl«a*xa-c»& 

tbfcTKyxx^^^TKirtSttffla^i^STKteS 

H(c), a**axa , c»6*ifc* , jxxTju 
*«8Sttttprattaa^6<i:4»ttt»tt«i 
a < r«ttttaax8(d). ttttttftaxa-ca 

*A«*t»*-r*^T-f>*i»*xa(c)fcft 



resin , polybutylene terephthalate resin , it is possible. 
[0020] 

In addition in this case putting, polyester , main repeat unit of 
the intrinsic viscosity 0.55-1 .30deciliter /gram is polyester 
which configuration is done from ethylene terephthalate , it 
ispossible . 

[0021] 

[Embodiment of the Invention] 

You explain in detail below, concerning this invention . 

As for manufacturing method of polyester of this invention , 
aromatic dicarboxylic acid or functional derivative and glycol 
or low molecular weight polymer production step which 
functional derivative esterification or transesterification is 
done (a ), melt condensation polymerization step which low 
molecular weight polymer which is acquired with said low 
molecular weight polymer production step melt condensation 
polymerization is done (b ),poIyester which is acquired with 
said melt condensation polymerization step water and contact 
process the water treatment step which is done (c ), polyester 
which is acquired with said water treatment step the member 
and contact process which consist of crystalline thermoplastic 
resin contact process step which is done(d ), removal process 
(e ) such as fine which removes fine and/or film from 
polyester which is acquired with said contact process step is 
included. 

[0022] 

In addition as for manufacturing method of polyester of this 
invention , aromatic dicarboxylic acid or functional derivative 
and glycol or low molecular weight polymer production step 
which functional derivative esterification or transesterification 
is done(a ), melt condensation polymerization step which low 
molecular weight polymer which is acquired with said low 
molecular weight polymer production step the melt 
condensation polymerization is done (b ), solid phase 
polymerization step which polyester which is acquired with 
the said melt condensation polymerization step solid phase 
polymerization is done (f ), polyester which is acquired with 
said solid phase polymerization step water and contact 
process water treatment step which is done (c ), polyester 
which is acquired with said water treatment step member and 
contact process which consist of crystalline thermoplastic 
resin contact process step which is done (d ), removal process 
(e ) suchas fine which removes fine and/or film from 
polyester which is acquiredwith said contact process step is 
included. 



[0023] 



[0023] 
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<d 85 : e;u%ja±$t;7K , jxxT^-efey, 

[0024] 
[0025] 

=i-JMft#&LTIi. x^U>^Ua-;u. hy^ 
**>y^A;HKD8IBMfeyy3^u«4<* 

[0026] 

l»E*yxx-rJU*l-*a^LTffiffl**i*» 
JSt»fcLTtt. fb7^;^> 2, 6-^7*U>v 

-rv?*;uK* v^x--;u-4,4'-v* 
ji^K* v:7xy*vx$>v*;utf>g£i?tf> 

{*. 7vt° -tr/ v»5£. n/\*K. sou* 
[0027] 

«Hi!?t«yxxx;u+ic*a^Lrffiffl**i*y 

l/>yya-^, y-hv&lsXrVa-JU* vxfl/ 
>y«ja.;u, *^>^;uyya-;Hf ©Blfcft 

teyyu-;u % tfx7xA;u a> \£xvx.s-)u a cd 
7iU*U>***-fK(*ln**03f«yya- 

;k /Kyx^uvyya-ib, *y^yu>yya- 

iU«a>*y7;u*b>yyn-;Kt4:4<*lf6*i 



As for polyester which relates to this invention , with 
crystalline polyester which isacquired from aromatic 
dicarboxylic acid component and glycol component mainly 
preferably , , furthermore preferably , aromatic dicarboxylic 
acid unit 85 mole % or more of acid component with 
polyester which is included, the particularly preferably , 
aromatic dicarboxylic acid unit 95 mole % or more of acid 
component is polyester which is included. 

[0024] 

You can list terephthalic acid , 2, 6 -naphthalenedicarboxylic 
acid , diphenyl -4,4'-dicarboxylic acid , diphenoxy ethane 
dicarboxylic acid or other aromatic dicarboxylic acid and its 
functional derivative etc configuration is done polyester 
which relates to this invention as aromatic dicarboxylic acid 
component which. 

[0025] 

In addition you can list ethyleneglycol , trimethylene glycol , 
tetramethylene glycol , cyclohexane dimethanol or other 
cycloaliphatic glycol etc configuration is done polyester 
which relates to this invention as glycol component which. 

[0026] 

Copolymerizing in aforementioned polyester , you can list 
terephthalic acid , 2, 6 -naphthalenedicarboxylic acid , 
isophthalic acid ; diphenyl -4,4'-dicarboxylic acid , diphenoxy 
ethane dicarboxylic acid or other aromatic dicarboxylic acid , 
p- hydroxy benzoic acid , hydroxycaproic acid or other 
oxyacid andits functional derivative , adipic acid , sebacic 
acid , succinic acid , glutaric acid , dimer acid or other 
aliphatic dicarboxylic acid and its functional derivative , 
hexahydroterephthalic acid , hexahydro isophthalic acid , 
cyclohexane dicarboxylic acid or other cycloaliphatic 
dicarboxylic acid and its functional derivative etc as acid 
component which is used. 

[0027] 

Copolymerizing in aforementioned polyester , you can list 
alkylene oxide adduct or other aromatic glycol , polyethylene 
glycol , polybutylene glycol or other polyalkylene glycol 
etcof ethyleneglycol , trimethylene glycol , tetramethylene 
glycol , diethylene glycol , neopentyl glycol or other aliphatic 
glycol , cyclohexane dimethanol or other cycloaliphatic 
glycol , bisphenol A , bisphenol A as glycol component which 
is used. 



[0028] 



[0028] 

Furthermore, it is possible to copolymerize polyfunctional 
compound , for example trimellitic acid , trimesic acid , 
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izU>. -O^xyxyKJk MJ^Q-M^P/* 
[0029] 

±fc4»yiEL*i4A<x9 1 U> : rU^U-hAx& 
«Brt4*i«#'JxXT^-C*y . *6I=»*L< 
lix^u>xU^U-h*(4* 85 ^JU%H±£ 
fctttt#yx*T-;ur**y. l*i=»*u^©ii 
i^i/>fi/^i/-h*tiS 95 <EJM6Si±*ft 

-HUT* PET tlS»)-C*4. 
[0030] 

*fc**BBI=fil4*yx^;KZ>tf*u^f6fl!) 

±fc*«yaL*tt^x^u>-2. 6-^ 

7$b-hA^b1?tJS$tiS7Kyxxx;uT*fey, $ 

&k»*l<i*x*u:/-2, 
85 ^;u%m±^t;^tt7tcyxx^;u-cfcy.4$ 
lc#*U>0>li, x^U>-2. 6-:K7$U-hJfM£ 
* 95 ^;u%i^±^t;*jltt/-K , Jxxx;u.E(]*). 

7KUx^b>^^U-hT*fcSc 
[0031] 

*fc**wi=«4?KyxxT-;u0»*Li^a) 
85 ^/oaittatt^'jxxf^k i,4-v<7 

;u%tt±£fc«tt#yxxTju* ^frfi^u 

[0032] 

HPfe. pet (Oli^lctt, x L^-ju6$<tx^b> 
yya-JU*tfaKlcJ:tJftO>*«*|*»*« 
SE£*ttT*£»*LxxxJMtLfcfc. ft 

tt, x u^$;u»y^;utx^u>^y3-;ba 
tf«ii=«fcy«a>*«ftja#tJE«**r^ 
ju7;u=wu£B* LxxT/bSft*i*fc8L & 
ETI=««**fT9XXx^«*ai=*yM 



pyromellitic acid , tri carbaryl acid , glycerine , 
pentaerythritol , trimethylolpropane etc inside therange where 
polyester is linear state substantially, in addition 
tocopolymerize monofunctional compound , for example 
benzoic acid , naphthoic acid etc is possible. 

[0029] 

As for one example where polyester relating to this invention 
is desirable,main repeat unit with polyester which 
configuration is done, furthermorewith linear polyester which 
preferably ethylene terephthalate unit 85 mole % or more is 
included, as for especiallybeing desirable is linear polyester , 
namely polyethylene terephthalate (Below, PET and 
abbreviation) which ethylene terephthalate unit 95 mole % or 
more is included from ethylene terephthalate . 

[0030] 

In addition as for other one example where polyester which 
relates to this invention is desirable, main repeat unit with 
polyester which configuration is done, furthermore with linear 
polyester which preferably ethylene -2, 6 -naphthalate unit 85 
mole % or more isincluded, as for especially being desirable, 
is linear polyester , namely the polyethylene naphthalate 
which ethylene -2, 6 -naphthalate unit 95 mole % or more are 
included from ethylene -2, 6 -naphthalate . 

[0031] 

In addition it is a linear polyester which linear polyester , or 
butylene terephthalate unit which linear polyester , 1,4- 
cyclohexane dimethylene terephthalate unit which propylene 
terephthalate unit 85 mole % or more is included 85 mole % 
or more is included 85 mole % or more isincluded as other 
examples where polyester which relates to the this invention 
is desirable. 

[0032] 

Produces above-mentioned polyester , is possible with 
manufacturing method of prior public knowledge . 

Namely, in case of PET , other copolymer component 
reacting directly with terephthalic acid , and ethyleneglycol 
and necessity to remove water and theother copolymer 
component reacting esterification after doing, with direct 
esterification , , or the dimethyl terephthalate and 
ethyleneglycol and necessity to do condensation 
polymerization under vacuum to remove methyl alcohol , 
after ester exchange , It is produced by transesterification 
method which does condensation polymerization under 



Furthermore increasing according to need intrinsic viscosity , 
acetaldehyde content etc it is possible to do solid phase 
polymerization in order to decrease. 
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[0034] 

¥b?$;u&£fci*-E-<Dx;vf;ug|#& l 

ICStLT 1 .02-1 .5 L<l± 1 .03-1 .4 =E)\, 

[0035] 

xx-rJHbKf&l*, 2 e^xx-r ;Hb 

i^b>5f«j3-^A<aaf 4fc#TT?. affile 



% i KSa>x*r;Mb5ffi<DSgli 240-270 

deg C. Jff£L<li 245-265 deg C. E2)li 
0.2~3kg/cm 2 G, *?£L<I* 0.5~2kg/cm 2 G T'fc 
•6. 

e*sea©xx'T^^bsj£a>sffittasf 

250-280 deg C *?£L<I* 255-275 deg C T*fc 
y, E*liil® 0~1.5kg/cm 2 G. *?£L<li 
0~1.3kg/cm 2 GT?fc.& o 

3 SBJSL±T(?*lfi-r-5*dl=tt» +BiaiBa>x 

*T;Htfiffi©affiafMi % ±e» l eg<D 
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Because of crystallization promotion before solid phase 
polymerization , absorbed moisture after doing, the melt 
polymerization polyester , thermal crystallization doing in 
addition blowing water vapor to polyester chip directly 
thermal crystallization it is possible to do. 

[0033] 

It is good doing aforementioned melt condensation 
polymerization reaction , with batch equipment and, 
inaddition it is good doing with continuous reaction device . 

And it is good regarding these whichever system doing melt 
condensation polymerization reaction with single step and, in 
addition dividing into multiple steps , it is good doing. 

Similarity to melt condensation polymerization reaction , it 
does solid phase polymerization reaction , with batch 
equipment or continuous equipment , it ispossible . 

melt condensation polymerization and solid phase 
polymerization are good doing with continuation 
and,dividing, it is possible to do. 

[0034] 

With polyethylene terephthalate as example you explain 
below with continuous method isdesirable concerning one 
example of manufacturing method where. 

First, when low molecular weight polymer is produced with 
esteriflcation reaction being attached, youexplain. 

You adjust slurry where ethyleneglycol of 1.02 - 1.5 mole , 
preferably 1.03- 1.4 mole is included terephthalic acid or 
vis-a-vis ester derivative 1 mole this supply to continuous in 
the esteriflcation reaction step . 

[0035] 

While ethyleneglycol under condition which reflux is done, 
with the rectification column removing water or alcohol 
which is formed with reaction in outside the system , making 
use of multistage device which connects esteriflcation reactor 
of at least two to the linear array it executes esteriflcation 
reaction . 

As for temperature of esteriflcation reaction of first step as for 
240 - 270 deg C, preferably 245-265 deg C, pressure theyare 
0.2 - 3 kg/cm <sup>2</sup>G, preferably 0.5~2kg/cm 
<sup>2</sup>G. 

As for temperature of esteriflcation reaction of last step with 
usually 250 - 280 deg Cpreferably 255-275 deg C, as for 
pressure they are usually 0-1.5 kg/cm <sup>2</sup>G, 
preferably 0~l.3kg/cm <sup>2</sup>G. 

When it executes with 3 steps or more , reaction condition of 
esteriflcation reaction of intermediate stage is reaction 
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£ftbCDxXxJMb£lS0>£lS$(D±#li, -t 
U\ 

§HMlclixxx;Hb5)S^li 90%fel±, » 
Ztll>(nx.7SrMtKfc\zMli : f-m. 500-5000 
[0036] 

[0037] 

^Th^X^Uy^x^A. 7KK<t-Th7-n-^ 

^=e-OJ±tai:<D*mm 4 jSTV^x^Afc 

A, St&:hMJ^A&i^D£gti<b£&!l£'>S: 
aiPLrltlfirSt. 7K'Jx^U>xU7^U-h 

*JLT 5 *;i/>/oWT)lcfc8T?£&<DT'S?£l, 
I*. 

[0038] 

LT i.i~i.6 : e;1', $T£L<ii i.2~i.5 *;kdx^ 

[0039] 

x7.x;u$&5i£li, i~2 eox^-r^SfiiS 
IK i Sa©xXx;u3EftSJtOSSli 

180-250 deg C, ST£L<li 200-240 deg C T'fc 
•2>o 

S H S g CD x x t ; U 3? Jft J5 <D £ ft I i 9 « 
230-270 deg C, *T£L<I± 240-265 deg C 

Zn.Cd.Mg.Mn.Co.Ca.Ba lit 
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condition of above-mentioned first step and condition 
between reaction condition of last step . 

As for rise of reaction ratio of these esterification reaction , 
with respective step isdistributed in smooth is desirable. 

As for finally as for esterification reaction ratio it reaches to 
90% or more , preferably 93% or more , it isdesirable . 

low molecular weight polymer of molecular weight 
500~5000extent is acquired by these esterification reaction . 

[0036] 

When terephthalic acid is used as starting material , it can 
react above-mentioned esterification reaction even with no 
catalyst with catalysis as acid of terephthalic acid ,but it is 
possible to execute under coexisting of condensation catalyst . 

[0037] 

In addition, trace addition doing triethylamine , tri- n- 
butylamine , benzyl dimethyl amine or other tertiary amine , 
tetraethyl ammonium hydroxide , hydroxide tetra -n- butyl 
ammonium , trimethyl benzyl ammonium hydroxide or other 
quaternary ammonium hydroxide and lithium carbonate , 
sodium carbonate , potassium carbonate , sodium acetate or 
other basic compound , when itexecutes, because you can 
keep ratio of dioxyethylene terephthalate component unit in 
main chain of polyethylene terephthalate relatively in low 
level (Vis-a-vis total diol component 5 mole % or less ), it is 
desirable. 

[0038] 

When next, low molecular weight polymer is produced with 
transesterification , you adjust solution where ethyleneglycol 
of 1.1 - 1.6 mole , preferably 1.2~1.5mole is included 
vis-a-vis dimethyl terephthalate lmole this supply to 
continuous in transesterification step . 

[0039] 

While ethyleneglycol under condition which * stopping is 
done, with the rectification column removing methanol which 
is formed with reaction in outside the system ,making use of 
device which connects ester exchange reactor 1 - 2 to linear 
array itexecutes transesterification . 

temperature of transesterification of first step is 180 - 250 deg 
C, preferably 200-240 deg C. 

temperature of transesterification of last step usually with 230 
- 270 deg C, preferably 240-265 deg C, uses 
Zn ,Cd ,Mg ,Mn ,Co ,Ca ,Baor other aliphatic acid salt , 
carbonate and Pb ,Zn ,Sb ,Geoxide etc as ester exchange 
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Pb,Zn,Sb,Ge 8Hb^£ffll^o 

200-500 es^ea^ftA^bti*. 



[0040] 



JSSJgl* 250-290 deg C. » £L<I* 260-280 
deg C 1?fcy, 500-20Ton\ ff*L<li 

200~30Torr T\ g*!KPg<DSf§£KJ£ OSS 
tt 265-300 deg C, Jtf£L<li 275-295 deg C t? 
fcy.E*tt IO-O.lTorr, ff£L<l* 5~0.5Torr 

So 

[0041] 



att^*atLTtt,Gc.Sb % Ti,*fcl4 At <D 
fc£*A<flll*&*l4A<*Ge fcAttt Ti <b£ 
fel s Ge it afyt Al 4b a 1$U Sb it a fat Ti It a 
tfck Sb <b£&£ Ge <bdflWX£fli»0>ttfflt 

[0042] 

A. ^ B B H 1±-Kfby>vx^A|»^yc(ix^ 

1*lc**W-effl^4/-K"jxxx^ 
#LfcS»L *fcliz*iicx^b>y«j3.jus 



catalyst . 

low molecular weight polymer of molecular weight 
approximately 200 - 500 extent is acquired bythese 
transesterification . 

Here, low molecular weight polymer production step (a ) 
with, it is step which obtains low molecular weight polymer 
withaforementioned esterification or transesterification . 

[0040] 

low molecular weight polymer which is acquired next is 
supplied to liquid phase condensation polymerization step of 
the multiple steps . 

As for condensation polymerization condition , as for reaction 
temperature of condensation polymerization of first step with 
250- 290 deg C, preferably 260-280 deg C, as for pressure 
with 500 - 20 Ton , preferably 200-30Torr , as for 
temperature of condensation polymerization of final step with 
265 - 300 deg C, preferably 275-295 deg C, as for pressure 
they are 10 - 0.1 Torr , preferably 5-0.5Torr . 

When it executes with 3 steps or more , reaction condition of 
condensation polymerization of intermediate stage is reaction 
condition of above-mentioned first step and condition 
between reaction condition of last step . 

extent of rise of intrinsic viscosity which arrives in each of 
these condensation polymerization step isdistributed in 
smooth is desirable. 

[0041] 

It does condensation polymerization , making use of 
condensation catalyst . 

As condensation catalyst , it can use compound of Ge, Sb , Ti, 
or Al , but alsouse of mixed catalyst of Gecompound and 
Ticompound , Gecompound and Al compound , Sb compound 
and the Ticompound , Sb compound and Gecompound is 
conducive . 

These compound are added to reaction system as slurry etc of 
powder , aqueous solution , ethyleneglyco! solution , 
ethyleneglycol . 

[0042] 

As Gecompound , slurry , crystalline germanium dioxide of 
irregular germanium dioxide , crystalline germanium dioxide 
powder or ethyleneglycol solution which the thermal 
decomposition is done or solution etc which ethyleneglycol 
addition heat treatment isdone is used for water in this, but to 
obtain polyester which isused with especially this invention , 
germanium dioxide in water solution , which thermal 
decomposition is done or it is desirable in this to use solution 
which itadds heats ethyleneglycol . 
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Ge -tOttfflfcliiKU 

10~150ppim £L<li 13~100ppm. 
<{* 15-70ppmT*fcSo 

[0043] 

0.1-10ppm 0®H(c^«k5lc^JiQ"r^ 0 
[0044] 

Sb it£VdkLT\*. Eift7>f^>, fti£7 

^-*S/ttit7>^*>. 7>*«/$M3U 
-k 3Ett<t7>^>. h'J^x^;U7>^^> 

Sb itSmt. Sb SSMiLT 

50~250ppm (Dmmzte&^lZ^mt&o 

[0045] 

Al ft^tttLTtt. «»7;U5-^A, ft 
IgT^-^A. ^Pt°^>iS7;^^ A. i5 

8Hb7;U£-0A. tUb7^5-* A. *mt 
*ft7^S-^A. ft»7;U5-->A*|<0fctt 
tttt* 7^5-^A*MMMh\ TJl^-OAx 
h*1MK*«>7^5-"> A7JU3+1M h\ 7 
JU^:^ A7-fe^U7-feh*-k T;US-^A7 
iz^7*^f^iCD7;U£-OA*U-Mb£ 
fo, HJ^JU7;U5-^A, HJx^;u7JU£- 

•>ASf(Z>*tt7;U5^^Aft^ttfc*i;c*l& 

C^b05*.»K7;U5^A. mtT)\>*=-*? 
A. 7k®^k7;us^^A. *Kfc«[fc7^5=. 
^A. fc*i;7;i/5-^A7-b^7-bh*-h^- 

a! fc*1feii.±JiM*yv-+a> ai SH?g<tLT 

[0046] 



It can add these condensation catalyst in esterification step . 

When Gecompound is used, amount used 10 - 150 ppm , 
preferably 13~100ppm , furthermore is the preferably 
15~70ppm as Geresidual amount in polyester resin . 

[0043] 

As Ticompound , you can list tetraethyl titanate , 
tetraisopropyl titanate , tetra -n- propyl titanate , tetra -n- butyl 
titanate or other tetraalkyl titanate and those partial hydrolysis 
product , oxalic acid titanyl , oxalic acid titanyl ammonium , 
oxalic acid titanyl sodium , oxalic acid titanyl potassium , 
oxalic acid titanyl calcium , oxalic acid titanyl strontium or 
other oxalic acid titanyl compound , titanium trimellitate , 
titanium sulfate , titanium chloride etc. 

In order to become range of 0.1 - 10 ppm as Tiresidual 
amount in produced polymer ,it adds Ticompound . 

[0044] 

As Sb compound , you can list antimony trioxide , antimony 
acetate , antimony tartrate , potassium antimony tartrate , 
antimony oxychloride , antimony glycolate , antimony 
pentoxide , triphenyl antimony etc. 

In order to become range of 50 - 250 ppm as Sb residual 
amount in produced polymer ,it adds Sb compound . 

[0045] 

In addition, you can list aluminum chelate compound , 
trimethyl aluminum , triethyl aluminum or other 
organo-aluminum compound and these partial hydrolysis 
product etc of formic acid aluminum , aluminum acetate , 
propanoic acid aluminum , oxalic acid aluminum or other 
carbonate , oxide , aluminum hydroxide , aluminum chloride , 
hydroxide aluminum chloride , aluminum carbonate or other 
inorganic acid salt , aluminum methoxide , aluminum 
ethoxide or other aluminum alkoxide , aluminum 
acetylacetonate , aluminum acetyl acetate etc as Al 
compound . 

aluminum acetate , aluminum chloride , aluminum 
hydroxide , hydroxide aluminum chloride , and aluminum 
acetylacetonate among these especially are desirable. 

In order to become range of 5 - 200 ppm as Al residual 
amount in produced polymer ,it adds Al compound . 

[0046] 
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In addition, it is possible to jointly use alkali metal compound 
or alkaline earth metal compound at time ofproducing 
polyester of this invention . 

As for alkali metal compound or alkaline earth metal 
compound , acetate or other carbonate , alkoxide etc of these 
element is listed, is added to reaction system as powder , 
aqueous solution , ethyleneglycol solution etc. 

In order to become range of 1 - 50 ppm in produced polymer 
remain andothers as residual amount of element , it adds 
alkali metal compound or alkaline earth metal compound . 

[0047] 

In addition, various Pcompound can be used as stabilizer . 

You can list phosphoric acid , phosphorous acid and those 
derivative etc as Pcompound which is used with this 
invention . 

It is possible to use, these with such as phosphoric acid , 
trimethyl phosphate ester , triethylphosphate ester , tributyl 
phosphate ester , phosphoric acid tri phenyl ester , 
monomethyl phosphate ester , dimethylphosphate ester , 
monobutyl phosphate ester , dibutyl phosphate ester , 
phosphorous acid , trimethyl phosphite ester , triethyl 
phosphite ester , tributyl phosphite ester with alone as the 
embodiment , in addition to jointly use 2 kinds or more is 
possible. 

In order to become range of I - 1000 ppm as Presidual 
amount in produced polymer ,it can add Pcompound , with 
step of option of theaforementioned polyester producing 
reaction step . 

[0048] 

From aforementioned final polycondensation reactor molten 
polyester which is acquired, from the die extrusion being done 
in underwater, while in system , or the atmosphere which it 
cuts off at underwater extrusion after being done, atonce 
cooling with cooling water is done making into a chip with 
such as system whichit cuts off. 

Here, melt condensation polymerization step (b ) with, from 
after low molecular weight polymer production step (a ) 
ending, it is to the step which molten polyester which 
discharges via die from final melt condensation 
polymerization reaction vessel making into a chip is done, is 
possible to include silo or other melt condensation 
polymerization chip storage device . 

[0049] 
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l.6~4.5mnK £bdff£L<li 1.8~4.0mrn (D©B 

fl tl a % i/ y > y - a * 6 1± , $ i* 

CD 1.1-2.0 fe; «/M»ft*<¥$tt*a© 0.7 

Sfc.T^CDfiSl* 15~30mg/fflfl>S5HA<£ 
[0050] 

C £U:ii£. TIS(D(lH4)(D'>^<i:t-o$ 



geometry of chip of polyester , cylinder type, is good 
rectangular type , spherical shape or flat platelet or other 
whichever, average particle diameter usually l .5 - 5 mm , 
preferably l .6~4.5mm , furthermore is rangeof preferably 
I.8~4.0mm. 

In case of for example cylinder type, as for length as for 1 .5 - 
4 mm , diametersfact that they are l .5 - 4 mm extent is 
practical . 

In case of spherical particle , maximum particle diameter fact 
that l . I - 2.0 times , minimum particle diameter of the 
average particle diameter are 0.7 times or more of average 
particle diameter is practical . 

In addition, weight of chip 15 - 30 mg / range is practical . 



[0050] 

In addition, when content of content , silicon of content , 
magnesium of the sodium in cooling water of making into a 
chip step and content of calcium isdesignated as N, M, S, C 
respectively, it is desirable to do making into a chip of melt 
condensation polymerization polyester , description below (1) 
- to satisfy at least one of (4). 



N 




1.0 (ppm) 


(1) 


N 


<= 


I.O (ppm) 


(0 


M 




O. 5(ppm) 


(2) 


M 


<= 


0.5 (ppm ) 


(2) 


S 


< 


2. O(ppm) 


(3) 


s 


<= 


2.0 (ppm ) 


(3) 


c 




1. O(ppm) 


(4) 


c 


<= 


1.0 (ppm) 


(4) 



ftiikiLlz o.ippb »±*<H*U*. 

0.1-50000 <l/10ml #i;7KT*fo<5C<t##£L 
[0051] 



more is desirable in therespective independence. 

In addition, particle of particle diameter l~25;mu m in 
cooling water 0. 1 - 50000/ 10 ml is water which is included, it 
is desirable . 

[0051] 

When aforementioned condition cooling water which comes 
off is used, these metal-containing compound deposit in 
polyester chip surface , crystallization rate of polyester of 
final whichis acquired becomes quick, in addition fluctuation 
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[0052] 

0.55~0.90dl/g T?fc&Zi:A<»*U^ 

*y»*L<i* o.6o~o.85di/ g -e*y % s&icff* 

L<li 0.65-0.80dl/g (DgltfcSe 
10053] 

•■■JttE©-J:5l=LrKSM*tt*XS(b)*ftfc 

[0054] 



*rH«»^i=tt*n*iBE<D?K«jxxx;u 

l^C. 100-210 deg C <7)XJtT* 1-5 #IHJ)Dl»L 
190-230 deg C OSJST* 1-30 BftBKDBtBS* 

7»*^*«iaxs(c)(D^j»*T?a)xs*s 

10055] 

U&tt#x*u:/^b:?*U-h*&»tf*ft5# 
'jXXTJKDSEttJtf*. 0.55-1.30 fv'J'Vh 
JU/^A, »*L<I4 0.58-1.20 TisVyHW? 
5A,-*6I=»*L<I4 0.60-0.90 iri/iJvh;U/^ 

SE»£A< 0.55 xvU^h;u/^A*3it?ii. 
1.30 xi/U^h;u/^A*as.4*^ii. 



large very andis not desirable. 
[0052] 

With application it can designate intrinsic viscosity of 
aforementioned melt condensation polymerization polyester 
as desired intrinsic viscosity , but they are 0.55 - 0.90 dl/g , it 
is desirable . 

With more preferably 0.60-0. 85dl/g , furthermore it is a range 
of preferably 0.65-0.80dI/g . 

[0053] 

polyester which passes said melt condensation polymerization 
step (b ) aforementioned way water treatment step (d ) or is 
sent to solid phase polymerization step (f ) of postscript. 

[0054] 

film or other like interior surface of heat resistant container 
for low flavor beverage and metal can for beverage when low 
acetaldehyde content and low cyclic trimer content it is 
required, the melt condensation polymerization polyester 
which it acquires in this way is done solid phase 
polymerization . 

Aforementioned polyester solid phase polymerization is done 
with method of the prior public knowledge . 

First aforementioned polyester which is offered to solid phase 
polymerization is done 1- 5 hours heating with temperature of 
1 00 - 2 1 0 deg C in under under the inert gas or under or water 
vapor or water vapor-containing inert gas atmosphere 
vacuum , preparatory crystallization . 

Next under inert gas atmosphere or under vacuum solid phase 
polymerization of 1 - 30 hour isdone with temperature of 190 
- 230 deg C. 

Here, solid phase polymerization step (f ) with, it is step to 
viewer-proximal of water treatment step (c )from after making 
into a chip step ending, is possible to include silo or other 
solid phase-polymerized chips storage device . 

[0055] 

polyester , which relates to this invention especially, main 
repeat unit as for intrinsic viscosity of polyester which 
configuration is done, 0.55 - 1.30 deciliter /gram , preferably 
0.58-1. 20deciliter /gram , furthermore is range of preferably 
0.60~0.90deciliter /gram from ethylene terephthalate . 



intrinsic viscosity under 0.55 deciliter /gram , molded article 
or other mechanical property which is acquired is bad. 

In addition, when it exceeds 1 .30 deciliter /gram , resin 
temperature becoming high whenmelting, with such as 
molding machine thermal decomposition becomes extreme, 
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ZtiZtVx-XTJMDmiR&mt, 0.40-1.00 t 
v'J-yh^/^A, »£L<I* 0.42-0.95 f^My 
£blC»£L<li 0.45-0.90 =f*S)v 

SISttSA< 0.40 xv'J^h^/^A^^T'lis 

*fc. 1.00 xv'J-vh^/y^A^j^^-S^li, 



[0057] 

tK**«tt lOppm fiTF,»*Uli 8ppm « 
T. glc#£L<li 5ppm JilT, t^ATJlrTt 
K&**l* 7ppm BIT, ffSUI* 6ppm BIT, 
MICi?£L<li 4ppm &.TT'&ZZttfm£L 
l\ 

7-feh7;UTtK#^a*< lOppm fel±, fccfctf 
*JI/A7;UTfcK#5a# 7ppm 1*1±<D«^ 

[0058] 

*ifci?xyu>^y3.^*ttttjKijxxxJU* 
ttfitt^'Ja-^^© 1.0-5.0 ^U 0 /.. ff £L 
<l* 1.3-4.5 ^;U%, HI=»*Uli 1.5-4.0 * 

;u%-cfc&<, 

e?x^u>yya-jn^ 5.0 : e;u%$S7t'S« 
ttsesttiWBOiy. «a»i=#**« 

T#**«tofcy % *fc7-femu-rfcK£* 
S-¥>*;UA7^ J rtK#*S(OliilDjtA^tft 

*fc^x^U>yya-;u^^SA< l.o 
[0059] 

*fc. *«wi=«*#yxxvju©att 3 s# 
oa*ai* 0.50 sg%iaTs » $L<ii 0.45 a 
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free low molecular weight compound whichexerts influence 
on fragrance retention increases, or other problem which 
molded article colors to yellow happens. 

[0056] 

In addition polyester , which relates to this invention 
especially, main repeat unit as for intrinsic viscosity of 
polyester which configuration is done, 0.40 -1.00 deciliter 
/gram , preferably 0.42~0.95deciliter /gram , furthermore is 
range of preferably 0.45~0.90deciliter /gram from ethylene -2, 
6 -phthalate . 

intrinsic viscosity under 0.40 deciliter /gram , molded article 
or other mechanical property which is acquired is bad. 

In addition, when it exceeds 1 .00 deciliter /gram , resin 
temperature becoming high whenmelting, with such as 
molding machine thermal decomposition becomes extreme, 
free low molecular weight compound whichexerts influence 
on fragrance retention increases, or other problem which 
molded article colors to yellow happens. 

[0057] 

In addition, as for acetaldehyde content of polyester which 
relates to this invention 10 ppm or less , preferably 8ppm or 
less , furthermore as for preferably 5ppm or less , 
formaldehyde content 7 ppm or less , preferably 6ppm or 
less , furthermore it is a preferably 4ppm or less , it is 
desirable . 

When acetaldehyde content 1 0 ppm or more , and 
formaldehyde content are 7 ppm or more , flavor and the odor 
etc of vessel or other contents which formed from this 
polyester composition become bad. 

[0058] 

In addition, diethylene total glycol amount which is 
copolymerized in polyester whichrelates to this invention 1.0 
- 5.0 mole % , preferably 1 .3~4.5moIe % , of glycol 
component which said polyester the configuration is done 
furthermore is preferably 1 .5~4.0mole % . 

When diethylene total glycol amount exceeds 5.0 mole % , 
thermal stability becomes bad, molecular weight decrease 
becomes large at time of molding , in addition increased 
weight of the acetaldehyde content and formaldehyde content 
becomes with large and is not desirable. 

In addition when diethylene glycol content is under 1.0 
mole % , transparency of molded article which is acquired 
becomes bad. 

[0059] 

In addition, content of cyclic trimer of polyester which relates 
to the this invention 0.50 weight % or less , preferably 
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g # £ 0 * U a 7 - g A< j$ Jim I c & 1? ft ® 
a(c)lCfcL^T«tt*«tt«*5feS«ia*14-*. 



*is-*-**i**<*if&*i*. 



[0061] 

asfcrntLTtt 5 #~2 an. ff*utt io» 
~i an. * &ic»*uw: 30 #~io b#^-c. * 

OjggiLTI* 20-180 deg C. *? *L<li 
40-150 deg C, Sbl-ff £L<I± 50-120 deg C T? 



[0062] 

-!Ma*<f 7«>ftSfll A<^lf 6*1*. 
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0.45weight % or less , furthermore is preferably 0.40weight % 
or less , it is desirable . 

When hollow molded article etc of heat resistance it forms 
from polyester which isacquired with manufacturing method 
of this invention , thermal processing is done inside the 
heating mold , but when content of cyclic trimer 0.50 
weight % or more it contains, oligomer deposit to heating 
mold surface increases suddenly, hollow molded article or 
other transparency which is acquireddeteri orates very. 

[0060] 

Next aforementioned melt condensation polymerization step 
(b ) and cyclic trimer or other oligomers when forming 
depositingin mold interior surface , and exhaust port , exhaust 
pipe etc of gas of mold in order toprevent mold fouling etc 
which it occurs, condensation catalyst inactivating treatment it 
does the polyester which is acquired with solid phase 
polymerization step (f ), in water treatment step (c ). 

As catalyst inactivating treatment method of polyester , water 
and water vapor or water vapor contentvapor and method 
which contact process is done can list polyester chip after 
melt condensation polymerization and after solid phase 
condensation polymerization . 

[0061] 

Aforementioned polyester chip water and water vapor or 
water vapor contentvapor and method which contact process 
is done is expressed next. 

As contact process method of water, dampen * * you can list 
to underwater method and method etc which pours water on 
on chip with shower . 

As process time 5 min ~2day , preferably 10 min -1 day , 
furthermore with preferably 30 min -10 hours , 20 - 180 deg 
C, preferably 40-150 deg C, furthermore it is a preferably 
50-120 deg C as temperature of water. 

method which below does water treatment in industrially is 
illustrated, butit is not something which is limited in this. 

In addition processing method does not become inconvenient 
with whichever of continuous method , batch system . In 
order to do in industrially , continuous method is more 
desirable. 

[0062] 

When water treatment it does chip of polyester with batch 
system , you canlist treatment tank of silo type . 

Namely chip of polyester is accepted to silo with batch system 
and water treatment is done. 
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[0063] 

+lCfiF««tt8i< l~25/im CD*i^<D<I&£ 
£M£ S £Lfc*l£. TE(5H9)<D*ft<tt- 



When water treatment it does chip of polyester with 
continuous method , itaccepts chip of continual or 
intermittently polyester to treatment tank of column type from 
upper part , water treatment is possible. 

This conceptual diagram is shown in Figure 1 . 

[0063] 

With when water treatment method is continuous method and, 
when particle diameter which exists inwater which is 
introduced from outside the system number of particle ofl - 
25;mu m content of X, sodium content of N, magnesium the 
content C of M, calcium , content of silicon is designated as 
the S, description below (5) - satisfying at least one of (9), it 
isdesirable with when it is a batch system to do water 
treatment . 



1 
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50000 


«!/10m 






(5) 


1 


<= 


X 


<= 


50000 


/ 10m 


(5) 


O. 001 


< 


N 


<: 


1. O 


(ppm) 






(6) 


0.001 




N 


<= 


1.0 


(ppm) 


(6) 


O. 001 




M 


< 


0. 5 


(ppm) 






(7) 


0. 001 


<= 


M 


<= 


0.5 


(ppm) 


(7) 


O. O01 


< 


C 


<g 


O. 5 


(ppm) 






(8) 


0. 001 


<= 


C 


<= 


0.5 


(ppm) 


(8) 


O. 01 


< 


S 


< 


2. 0 


(ppm) 






(9) 
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<= 
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[0064] 
[0065] 

£ l-soooo B/iOml 



[0064] 

oxide and hydroxide or other metal-containing substance 
which are called scale by setting the any of content of 
underwater particle number , sodium , magnesium , calcium , 
silicon which is introduced into water treatment tank to 
above-mentioned range, in treated water floatingand 
precipitating, furthermore deposit in treatment tank wall and 
pipe wall, this in polyester chip deposits and permeates, 
crystallization when formingis promoted, It becomes bottle 
where transparency is bad it prevents , it ispossible . 

[0065] 

It uses for water treatment below, particle of particle diameter 
l~25;mu m l - 50000/ 10 ml method which obtains water 



Page 23 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2002338676A 

Tk^Ofa^jS^ 50000 fi/lOml JjlTIC^*)* 

.a-t**«t>©,aa i~25 //m ©»?-<D#wft 

* 1-50000 jl/lOmUC-f £C£A<Sf£LlV 



a, aaaaa* aaa. si>»ig. a^a 
*aaaiw*if&ti6. 

-mtf 7?iu$-aaaar^if . ^sttr 

aa^scaoaaaaAHFif^ti^. 

aoaa#£. /<??<r/i*-a*. 
^^^aaaa^L-ci^'. 
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laa-rs. 

a^-tti^of=^a<baa-¥>7JU5/a 

aa-r*a«fcLra. an 
aaaaft^aif&*i4. 

[0067] 
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which is included isillustrated. 

Until industrial water or other natural water is supplied to 
treatment tank as method whichdesignates underwater number 
of particles as 50000 / 10 ml or less , device whichremoves 
particle at least 1 places or more of step is installed. 

From recovery mouth of water of preferably natural world , 
before from the treatment tank , treatment tank which was 
inscribed, until treatment apparatus which such as pipe , fine 
removal apparatus which for second time resets water which 
wastewater is done to treatment tank includes attached facility 
which is necessary for water treatment the device which 
removes particle between is installed, particle content of 
theunderwater, particle diameter I~25;mu m which is 
supplied to treatment apparatus isdesignated as 1 - 50000 / 10 
ml , it is desirable . 

You can list filtration device , membrane filtration device , 
precipitation tank , centrifuge , foam associated processor etc 
as device which removes particle . 

If it is a for example filtration device , you can list belt filter 
system , bag filter system , cartridge filter system , screen 
filter system , centrifugal filtration system or other filtration 
apparatus as system . 

Even among them to do in continuous , filtration apparatus of 
belt filter system , centrifugal filtration system , bag filter 
system , screen filter system issui table. 

In addition if it is a filtration apparatus of belt filter system , 
you can list paper , metal , fabric etcas filter material . 

In addition in order to flow removal of particle and treated 
water efficiently, size of eye of filter 5 - 100;mu m , 
preferably 1 0-70; mu m , furthermore preferably 1 5-40; mu m 
is good. 

[0066] 

In addition until underwater sodium from outside the system 
and in order todecrease magnesium , calcium , silicon in 
aforementioned range, industrial water is sentto treatment 
tank , device which with step at least removes the sodium and 
magnesium , calcium , silicon 1 places or more is installed. 

In addition, in order to remove silicon dioxide and 
aluminosilicate or other clay mineral which havebecome 
particle , filter is installed. 

You can list ion-exchanger tower , ultrafiltration device etc as 
device which removes sodium and magnesium , calcium , 
silicon. 

[0067] 

method of water treatment with whichever of continuous , or 
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fin*). «L3Hf4^ttaiLfc'>ft<t*-aia)«i 



*fc* *t-swjfl**4c4-c»a»+a>«a 

a«a>*-/^p-p^6*tt**Lfc*t«a« 
K^v^&»***ifc«ia*4<** 0 



[0068] 

l*u *«aaicfci^T«ia«*^»nj*tt* 
*ia*wi. ftaaicTKyxxT^^^g 

ftAft&RI^RHztfUxxxJl^^lctt* 

lti^w *®aB#iz7K'jxxT-;u^ 

7Kyxxf-;K0-77-r>A<^**iTi>$« 
*fc«fLi^«ia*+i=t*a«!ji**a)tta 

[0069] 

LfcA^r. *&a<§ *6»mLfc«aa**if * 
fta«^RLTSfijffl-r*t. ®a«rtcD«ia 

Jnu «ia*+l=***iT^47T-<>if>«ft 
T^ftam^BMicftjiLr, sb^^is 



[0070] 



batchwise , when treated water which is discharged from 
treatment tank entirely, or majorityis designated as industry 
wastewater , new water in large amount not only it 
isnecessary, influence to environment feels concern with 
waste water increase . 

Namely, resetting treated water of part which is discharged 
from the treatment tank , to water treatment tank at least, it 
decreases necessary water amount byreusing, in addition 
decreases influence to environment with the waste water 
increase it to be possible, if furthermore is returned 
wastewater which has kept certain extent temperature to water 
treatment tank, because it can make also amount of heating of 
treated water small, As for treated water which is discharged 
from treated layer resetting to water treatment layer, it is 
reused it is desirable. 

In addition, flow of treated water in treated layer is increased 
by thefact that water is reused because it is possible , 
andwashes away fine which deposits in polyester chip as 
result ispossible , also fine removal effect is born. 

Again, here, after being discharged from water treatment tank, 
resetting to treatment tank there is a treated water which with 
polyester chip is discharged from the water, and treatment tank 
which are discharged from overflow opening of water 
treatment tank as treated water which is reused, is separated 
next from said chip . 

[0068] 

But, polyester chip or fine of polyester which occurs in 
friction with treatment tank wall is included in treated water 
which is discharged from the treatment tank in water 
treatment , at time of fine and water treatment which with step 
which accepts polyester chip to treatment tank have already 
depositedin polyester chip . 

In addition fine particle of inorganic substance derivation and 
organic fine particle etc whichoriginates in spoilage plant , 
animal are included even in new treated water . 

[0069] 

Therefore, resetting treated water which is discharged from 
treatment tank to treatment tank for second time, when it 
reuses, fine quantity and fine particle amount which are 
included in treated water inside treatment tank 
increasegradually, fine and fine particle which are included in 
treated water depositing in treatment tank wall and pipe wall, 
plug pipe , * itwas when. 

[0070] 

In addition fine and fine particle which are included in treated 
water deposit in polyester chip , because after this, with step 
which itdries removes moisture in polyester chip fine and fine 
particle depositor permeate, or, as for polyester where fine of 
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polyester and the content of fine particle become very many, 
acquire in this way crystalline being promoted, As for 
transparency of bottle which it acquires badly or, in addition 
degree of crystallization at time of bottle mouth part 
crystallization becoming excessive , dimension of mouth part 
entering standard or, because of that there were times whena 
leak of capping deficiency , contents of mouth part occurs. 

[0071] 

Therefore, regarding to this invention, after being discharged 
from the water treatment tank, resetting part of that to 
treatment tank at least, for thesecond time particle diameter 
which exists in treated water which is reused the particle of 1 
- 40;mu m 100000 / 10 ml or less , preferably 80000 / 10 ml 
or less , furthermore the preferably 50000 / maintaining in 10 
ml or less is desirable. 

Here, resetting to treatment tank this way, it names treated 
water which isreused recycled water . 

[0072] 

method where below particle diameter in said recycled water 
designates number of particles of 1- 40;mu m as 100000 / 10 
ml or less is illustrated, but this invention isnot this limit. 

Until treated water which is discharged from treatment tank as 
method where particle diameter in said recycled water 
designates number of particles of 1 - 40;mu m as 100000 / 10 
ml or less , is returned to treatment tank again, device 
whichwith step at least removes fine and fine particle 1 places 
ormore is installed. 

filtration device , membrane filtration device , precipitation 
tank , centrifuge , foam associated processor etc it is listed 
fine and as device which removes fine particle . 

If it is a for example filtration device , you can list automatic 
self cleaning system , belt filter system , bag filter system , 
cartridge filter system , centrifugal filtration system or other 
filtration apparatus as system . 

Even among them to do in continuous , filtration apparatus of 
belt filter system , centrifugal filtration system , bag filter 
system issuitable. 

In addition if it is a filtration apparatus of belt filter system , 
you can list paper , metal , fabric etcas filter material . 

In addition in order to flow removal of fine and treated water 
efficiently, size of eye of filter 5 - 100;mu m , preferably 
5~70;mu m , furthermore preferably 5-40; mu m is good. 

[0073] . 

In addition, after water which is introduced from outside the 
system with chip was discharged from water treatment tank, 
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next doing filtration or other treatment also it is possible 
treated water which is reused and tosimultaneous to supply to 
treatment tank . 

[0074] 

In addition when chip and water vapor or steam-containing 
gas of polyester contacting, it treats, it supplies at quantity of 
0.5 g or more with water vapor or steam-containing gas or 
water vapor content air of temperature of 50 - 150 deg C, 
preferably 50-1 10 deg C as preferably particulate 
polyethylene terephthalate per kg , water vapor , or exists and 
particulate polyethylene terephthalate and water vapor 
contacts. 

Contact with chip and water vapor of this, polyester is done 
usually 10 min ~2day , preferably 20 min -10 hours . 

[0075] 

particulate polyethylene terephthalate and method which does 
contact process of water vapor or steam-containing gas in 
industrially is illustrated below, but it is not something which 
islimited in this. 

In addition processing method does not become inconvenient 
with whichever of continuous method , batch system . 

[0076] 

When water vapor and contact process are done with batch 
system , treatment apparatus of the silo type can list chip of 
polyester . 

Namely chip of polyester is accepted to silo , with the batch 
system , water vapor or steam-containing gas is supplied and 
contact process is done. 

When water vapor and contact process it does chip of 
polyester in the continuous , with continuation it accepts 
particulate polyethylene terephthalate to treatment apparatus 
of the column type from upper part , continuous feed does 
water vapor with laminar flow and or countercurrent water 
vapor and contact process is possible. 

[0077] 

As though it is a description above, dewatering it does 
particulate polyethylene terephthalate whichwas treated with 
water or water vapor , with for example vibrating sieve , 
Simon cutter or other water cutting apparatus , transports to 
according to need following drying process . 

[0078] 

Water or water vapor and in drying chip of polyester which 
the contact process is done, drying of polyester which usually, 
is used can beused. 
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chip of polyester is supplied from upper part as method 
whichis dried in continuous , gas permeation is done gas 
permeation dryer of hopper type whichis usually used dry gas 
from bottom . 

In addition, it can dry even with rotating disk type continuous 
dryer which supplies rotating disk and heated medium etc to 
outside jacket . 

[0079] 

Drying case it dries with batch system , while under vacuum 
making useof double cone rotating dryer , in addition gas 
permeation doing dry gas under atmospheric pressure itis 
possible to dry. 

It does not become inconvenient even with atmospheric air as 
dry gas . dry nitrogen , dry air is desirable from point which 
prevents molecular weight decrease with hydrolysis and 
thermooxidative decomposition of polyester , especially dry 
nitrogen is good. 

Here, water treatment step (c ) with, it is step to chip cooling 
after dryingfrom treatment apparatus which does contact 
process of water. 

[0080] 

In order next, hastens crystallization rate of molded article 
which is acquired from polyester which was treated with 
water treatment step (c ), to hold down thefluctuation, 
aforementioned way as for polyester which is acquiredwith 
polyester , or melt condensation polymerization and continues 
to this solid phase polymerization which areacquired with 
melt condensation polymerization , with water treatment step 
(c ) after treating, member and contact process which consist 
of crystalline thermoplastic resin with chip form itis done. 

[0081] 

Inside space where member of said crystalline thermoplastic 
resin make exists polyester as method which contact process 
is done in member of crystalline thermoplastic resin make, the 
polyester it collides contacts said member to be 
desirab!e,concrete, immediately after melt condensation 
polymerization of for example polyester or immediatelyafter 
solid phase polymerization , in addition, When being filled to 
vessel for transport with transport step as product of polyester 
etc or when discharging from same vessel ,in addition, at time 
of molding machine throwing with molding step of the 
polyester , such as it designates magnetic part or other portion 
of pipe , silo , magnet catcher for pipe , gravity transport of 
pneumatic transport in as aforementioned crystalline 
thermoplastic resin , or make, the lining does aforementioned 
crystalline thermoplastic resin when, Or you can list method 
which installs rod , platelet or net or other crystalline 
thermoplastic resin make member inside aforementioned 

*. «■ i: u — j_: 4. » 1 * — 
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transport line such as doing, transports polyester . 

contact time of aforementioned member of polyester , of 
usually, is the short time 0.01 second -several minutes 
extent , but aforementioned crystalline thermoplastic resin 
trace amount can becombined in polyester . 

[0082] 

Regarding to this invention, polyethylene resin , 
polypropylene resin , or the;al -olefin you can list the resin as 
polyolefln resin which is used. 

[0083] 

Regarding to this invention, homopolymer , ethylene of for 
example ethylene and other;al of the propylene , butene -1,3 
-methyl butene - I, pentene -1,4- methylpentene - 1 , hexene 
- 1 , octene - 1 , decene - 1 or other carbon number 2-20extent 
you can list copolymer etc of derivative , styrene or other 
styrenic hydrocarbon , glycidyl acrylate , glycidyl 
methacryiate or other unsaturated epoxy compound or other 
vinyl compound of -olefin and vinyl acetate , vinyl chloride , 
acrylic acid , methacrylic acid or other unsaturated carboxylic 
acid , acrylic acid ester , methacrylic acid ester or other 
unsaturated carboxylic acid as polyethylene resin which is 
used. 

Concretely, for example ultralow & low * you can list 
ethylene homopolymer , ethylene -propylene copolymer , 
ethylene -butene - 1 copolymer , ethylene -4- methylpentene 
-1 copolymer , ethylene -hexene - I copolymer , ethylene 
-octene -1 copolymer , ethylene-vinyl acetate copolymer , 
ethylene-acrylic acid copolymer , ethylene -methacrylic acid 
copolymer , ethylene -ethyl acrylate copolymer or other 
ethylene type resin of the(branched or straight chain ) such as 
medium *high density polyethylene . 

[0084] 

In addition regarding to this invention, homopolymer , 
propylene of for example propylene and theother;al of 
ethylene , butene - I, 3 -methyl butene -1, pentene -1,4- 
methylpentene - 1 , hexene - 1 , octene - 1 , decene - 1 or other 
carbon number 2-20extent you can list of -olefin and vinyl 
acetate , vinyl chloride , acrylic acid , methacrylic acid , 
acrylic acid ester , methacrylic acid ester , styrene or other 
vinyl compound copolymer , or copolymer etc of hexadiene , 
octadiene , decadiene , dicyclopentadiene or other diene as 
polypropylene resin which is used. 

Concretely, for example propylene homopolymer (atactic , 
isotactic , syndiotactic polypropylene ), you can list propylene 
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-ethylene copolymer , propylene -ethylene -butene 
-I copolymer or other propylene type resin . 

[0085] 

In addition regarding to this invention, 4 -methylpentene - lor 
other carbon number 2~8extent the;al -olefin those;al of 
homopolymer , -olefin and other;al of ethylene , propylene , 
butene -1,3 -methyl butene - 1 , pentene - 1 , hexene - 1 , octene 
-1, decene - lor other carbon number 2~20extent -olefin you 
can list the copolymer etc the;al which is used -olefin as 
resin . 

Concretely, you can list for example butene - 1 homopolymer , 
butene -1- ethylene copolymer , butene -1- propylene 
copolymer or other polybutene resin and 4 -methylpentene 
-I homopolymer , 4- methylpentene -1 and the;al of 
C<sub>2</sub>~C<sub>l8</sub> -olefin copolymer or other 
poly methylpentene type resin , etc. 

[0086] 

In addition, regarding to this invention, for example 
butyrolactam , ;de -valerolactam , the;ep -caprolactam , 
enantic lactam , the;oa -laurolactam or other lactam polymer , 
hexamethylene diamine , nonamethylene diamine , 
decamethylene diamine , dodecamethylene diamine , 
undecamethylene diamine , 2,2,4- of polymer , 
6-aminocaproic acid , 1 1- amino undecanoic acid , 12- amino 
dodecanoic acid or other amino carboxylic acid or 2, 4 and 4 
-trimethyl hexamethylene diamine or other aliphatic diamine , 
1,3- or 1,4- bis you can list condensation polymer , and these 
copolymer etc of (aminomethyl ) cyclohexane , bis (p- amino 
cyclohexyl methane ) or other alicyclic diamine , m- or p- 
xylylene diamine or other aromatic diamine or other diamine 
unit and glutaric acid , adipic acid , suberic acid , sebacic acid 
or other aliphatic dicarboxylic acid , cyclohexane dicarboxylic 
acid or other alicyclic dicarboxylic acid , terephthalic acid , 
isophthalic acid or other aromatic dicarboxylic acid or other 
dicarboxylic acid unit as polyamide resin which is used, 
concretely, can list the for example nylon 4, nylon 6 , nylon 7, 
nylon 8, nylon 9, nylon 1 1, nylon 12, nylon 66 , nylon 6 9, 
nylon 610 , nylon 6 11, nylon 612 , nylon 6T , nylon 61 , 
nylon MXD6, nylon 6 /MXD6, nylon MXD6/MXDI, nylon 6 
/66, nylon 6/610, nylon 6 /l 2, nylon 6 /6T, nylon 61 /6T etc. 



[0087] 

In addition, regarding to this invention, you can list for 
example polyacetal homopolymer or copolymer as the 
polyacetal resin which is used. 
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As polyacetal homopolymer , density which was measured 
due to measurement method of the ASTM -D792 melt flow 
ratio (MFR ) which was measured with 190 deg C, load 
2I60g due to the measurement method of 1.40 - 1.42 g/cm 
<sup>3</sup>, ASTM D-I238, polyacetal of range of 0.5 - 50 
g/10 min isdesirable. 



In addition, as polyacetal copolymer , density which was 
measured due to the measurement method of ASTM -D792 
melt flow ratio (MFR ) which was measured with 190 deg C, 
load 2I60g due to measurement method of 1.38 - 1.43 g/cm 
<sup>3</sup>, ASTM D-1238, polyacetal copolymer of 
range of 0.4- 50 g/10 min is desirable. 

As these copolymer component , you can list ethylene oxide 
and cyclic ether . 



In addition, regarding to this invention, you can list 
copolymer whichcopolymerizes polybutylene terephthalate 
homopolymer and naphthalenedicarboxylic acid , diethylene 
glycol , 1 ,4- cyclohexane dimethanol etc which consist of for 
example terephthalic acid and 1 and 4 -butanediol as 
polybutylene terephthalate resin which is used, to this. 



In addition, regarding to this invention, proportion to 
polyester of the said crystalline thermoplastic resin which is 
used 0.1 ppb -lOOOppm , preferably OJppb -lOOpprn , more 
preferably 0.5ppb -Ipprn , furthermore is preferably 0.5ppb 
~45pbb. 

When compounded amount is under 0.1 ppb , crystallization 
rate becomes very slow,because crystallization of mouth part 
of hollow molded article becomes insufficient , when cycle 
thyme is made short, because shrinkage of mouth part is not 
settledinside specification value range, becomes capping 
deficiency , in addition, heat resistance hollow molded article 
thesoiling of drawing heat-set mold which forms is extreme, 
When it tries to obtain transparent hollow molded article it 
must clean mold in frequent . 

In addition when it exceeds 1000 ppm , crystallization rate 
becomes quick, the crystallization of mouth part of hollow 
molded article becomes excessive , because of thisbecause 
contraction shrinkage of mouth part is not settled inside . 
specification value range, becomes capping deficiency and a 
leak of contents occurs, in addition premolded article for 
hollow molded article does whitening , because of this normal 
drawing becomes impossible . 

In addition, in case of sheet , when it exceeds 1000 ppm , the 
transparency becomes very bad, in addition also stretching 



[0088] 



[0089] 



[0090] 
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property becoming bad and normal drawing being 
impossible , uneven thickness is large, only drawn film where 
transparency is bad it can acquire. 

[0091] 

When contact process it does member and polyester which 
consist of theaforementioned crystalline thermoplastic resin , 
as for said crystalline thermoplastic resin it is desirable to 
exist with state which deposits in surface of polyester chip , 
but when polyester chip colliding to said member , when 
impact force and contacting, with pressure bonding force or 
other size ,or with impact resistance and peel resistance or 
other property of said crystalline thermoplastic resin member , 
with state where the said crystalline thermoplastic resin 
member does not deposit in polyester chip , Namely polyester 
chip with state which becomes independent, there arealso 
some which become state which polyester chip which 
theaforementioned contact process is done is mixed. 

As for molded article which is acquired from polyester of this 
kind of mixed state , crystallization rate becomes very too 
quick, in addition fluctuation of velocity becomes very large. 

In case of premolded article for hollow molded article , this 
whitening and mottling of the transparency are terrible, 
normal drawing being impossible , uneven thickness is 
large,on!y hollow molded article where transparency is bad it 
can acquire. 

In addition usually it exists as microscopic fine grain , but 
when time with the state where average particle diameter 
approximately becomes independent with polyester chip with 
grain of size of 0.5 - several mm and form of themassive body 
in polyester which aforementioned contact process is done 
itexists together it is. 

In this kind of case, said crystalline thermoplastic resin 
becomes foreign matter in molded article whichis acquired, as 
a result, uneven thickness , void , whitening or other 
deficiency becomes very many in molded article which is 
acquired. 

Therefore, becoming independent with polyester chip , fine 
granule body of the said crystalline thermoplastic resin which 
exists, it removes grain and massive body beforeforming, it is 
desirable . 

[0092] 

As description below you can list method fine granule body of 
the said crystalline thermoplastic resin , separation and 
removal is done grain and massive body as method which 
from polyester which was treated with said contact process 
step (d ). 
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melt condensation polymerization polyester or solid phase 
polymerization polyester which was treated with namely, 
water treatment step (c ) member and contact process which 
consist of crystalline thermoplastic resin after doing, method 
oftreating with shaking sieve step and with air stream stream 
classification step etc. Or method with deionized water of 
treating with water wash step . Or these fine granule , 
particulate and massive crystalline thermoplastic resin are 
removed it treats with the method etc which floating it sorts 
treats with . 

fine granule body of this kind of said crystalline thermoplastic 
resin , method which grain andmassive body separation and 
removal is done is effective as fine of the polyester of 
postscript and method which removes film . 

[0093] 

In addition polyester which usually, melt condensation 
polymerization is done making into a chip afterbeing done, in 
transport pipe is transported to silo etc for storage,in addition 
solid phase polymerization step (f ), water treatment step (c ) 
and is transported to contact process step (d ) or other 
following step of member which consists of crystalline 
thermoplastic resin . 

In addition also polyester chip which solid phase 
polymerization is done is transported to next step and silo etc 
for storage in same way. 

When it transports this kind of chip , with forcible low density 
transport method which uses the for example air , large 
impact force depends on surface of chip of polyester in 
collision with pipe , result fine and film occur in large 
amount . 

This kind of fine and film have effect which promotes the 
crystallization of polyester , when it exists in large amount , 
transparency of the molded article which is acquired becomes 
very bad. 

In addition, those which have approximately 10-20 deg C or 
greater high melting point than the normal melting point are 
included in this kind of fine and film etc. 

In addition, solid phase polymerization it does making use of 
solid phase polymerization device of rotary type ,when or 
feed equipment where impact force and shear force depend on 
polyester chip isused, fine and film of approximately 10-20 
deg C or greater high melting point than the normal melting 
point occur very in large amount . 

As for this, when impact force or other which joins to chip 
surface chip the heat emission does because of great power 
simultaneously oriented crystallization of the polyester 
happens in chip surface , that is presumed whether is not, 
because dense crystal structure occurs. 
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[0094] [0094] 



*&*j«f*u st«e-^*< 1 o 

[0095] 

«TE0>J:5ftjE«<Jttj!S<fcytt 10^20 deg C « 

jE«ft»jSJ:y*Sl 10 deg C SLtSKftl* 
ttH&J:y&l 10-20 deg C Bl±»l*«j££|$0 



[0096] 

ca>j:9ftjE«&»ja*y» 10-20 de g c a± 
x*x;i>£a«a>*»ftfrej«»*4W*l*. 

c<d££, ai»i*a)tta<kas4W<«:*fc«>. 
y, cafcfcattttoWMtf&saasnrt 

iE«ftB#^Rrftfcfty, B*m<±c % * 
a>awtt#««f y. *fcawtto>*»t*t 



It measures aforementioned fine or other melting point , with 
below-mentioned method making use of differential scanning 
calorimeter (DSC ), but as for melting point of chip of the 
melt condensation polymerization polyester usually with one , 
in addition as for melting point of the solid phase 
polymerization polyester , with one , it is a two with solid 
phase polymerization condition , *. 

On one hand, melting peak temperature which displays fine or 
other melting point one , or configuration is done from 
melting peak of plural above that, with this invention , when 
melting peak is one , peak temperature , in addition when 
melting peak is the plurality , among melting peak of these 
plural , most "Most peak temperature of high temperature side 
of fine or other melting peak temperature " with naming 
melting peak temperature of high temperature side , regarding 
Working Example etc "fine or other melting point " with does. 

[0095] 

When aforementioned way fine and film of polyester 
whichhas approximately 10-20 deg C or greater high melting 
point than normal melting point are done with polyester chip 
solid phase polymerization , these melting point furthermore 
become higher than before thesetreating. 

In addition, even from fine and film which have melting point 
which approximately 10 deg C or greater is not higher than 
normal melting point , descriptionabove remain and others in 
treatment, these melting point reach pointwhere it has 
approximately 10-20 deg C or greater high melting point 
than norma! melting point . 



When it forms with conventional molding condition , crystal 
does not melt fine ofapproximately 10-20 deg C or greater 
high melting point than this kind of normal melting point and 
polyester which includes film completely at time of melt 
molding , remainsas crystal nucleus . 

As a result, because crystallization rate when heating becomes 
quick, crystallization of mouth part of hollow molding vessel 
becomes excessive , because of this shrinkage of mouth part 
stops being settled inside specification value range, capping 
deficiency of the mouth part becomes and problem that 
happens a leak of contents occurs. 

In addition premolded article for hollow molding does 
whitening , because of this normal drawing becomes 
impossible , uneven thickness occurs, in addition because the 
crystallization rate is fast, transparency of hollow molded 



This is presumed that probably will be, in order crystal 
structure furthermoreto change in dense crystal structure , 
with these treatments. 

[0096] 



[0095] 



Page 34 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2002338676A 



2002-11-27 



[0097] 

MZO&oteiElgUM&Mifo 10-20 deg C X>\ 
t^7-f>*Stt 1— » lOOOppm ^WLTfcy, 

(KELTIC. 
[0098] 

Sffl<Dtt#lf-$3K2&<265 deg C *a'5t*7T 
[0099] 

Lfc^ot, **M<DJK«JxXT-JKD»Jft*a 

fttyUa-iUSfctt-KDttjlBWKWftt^x^ 
x^fc^fcttxx^^Xft-r-BftM^ftSa 

xfi(a). «ifta^(*«iSxs-ei*6*ifc«a 

£tt£*R**8£-r*»K«l6£xg<b). IS 
»tt«tt^xa^»6*ifc7Kuxx7 L ;i/**t 
«**sxa(c). K*5asxii 
■cufetifc^yxxT^seattttRrfflttwig 
fr&fc4»ttfcttttiaar*»ttffi8xe(d). 
RSittmaxs-e^biifc^uxxT-^A^b^ 

-r>»»*XH(e)tt#t?Ct*f**t«# 

ux^T;KD«a*a-e*y . Refittj»Rria 

ttttBfr&&«fttt£ttttfiadhfc'K'Jx;i 



[0100] 

^♦aswo^jx^xiKoaac^aii, ass 



article which is acquired becomes bad,in addition also 
fluctuation of transparency becomes with large. 

[0097] 

polyester depends on also manufacturing method generally, 
but aforementionedway approximately 1 - approximately 
1000 ppm we contain fine which has approximately 10-20 
deg C or greater high melting point than normal melting point 
and fine etcwhich includes film , furthermore as for this kind 
of fine etc isnot in polyester chip to exist with uniformly 
mixed state and maldistribution we have done. 

Therefore, when this kind of polyester member and contact 
process where the polyethylene or other melting point consists 
of crystalline thermoplastic resin under flow condition are 
done, crystallization rate furthermore becomes quick, but only 
polyester where velocity fluctuated very it is acquired and 
becomes problem . 

[0098] 

In addition, when it is a polyester where main repeat unit is 
ethylene terephthalate ,when fine and film where melting 
peak temperature of aforementionedmost high temperature 
side exceeds 265 deg C are included, crystallization rate of 
polyester which is acquired becomes too quick, in addition 
becomes thefluctuation to be large or problem very. 

[0099] 

Therefore, as for manufacturing method of polyester of this 
invention , aromatic dicarboxylic acid or functional derivative 
and glycol or low molecular weight polymer production step 
which functional derivative esterification or transesterification 
is done(a ), melt condensation polymerization step which low 
molecular weight polymer which is acquired with said low 
molecular weight polymer production step the melt 
condensation polymerization is done (b ), polyester which is 
acquired with said melt condensation polymerization step 
waterand water treatment step which contact process is done 
(c ), With manufacturing method of polyester which polyester 
which is acquired with the said water treatment step member 
and contact process which consist of crystalline thermoplastic 
resin contact process step which is done (d ), includes 
removal process (e ) such as fine which removes fine and/or 
film from polyester which is acquired with said contact 
process step and makes feature, Such as member and 
polyester which contact process is done said fine 
whichconsists of said crystalline thermoplastic resin with 
removal process it is something which solves 
theabove-mentioned problem it treats (e ) with . 

[0100] 

In addition as for manufacturing method of polyester of this 
invention , aromatic dicarboxylic acid or functional derivative 



Page 35 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2002338676A 



2002-11-27 



(a), Kft«£{*«i6xgT?fc&;hfc««£tt: 

«snsttft-r«sitsttftxa(b). itsi* 
att^xa-cwfenfe^uxxTju^HfiMA 

•*-4H««£Xg(f)* K@iSS£xfIT*i#b 

*ifc*yxxx;u**t«iwa«**«**a 

ii(c), ISTk&SXSTrifbtifcTK'JxxT 1 ^ 
3t3f£teiAJixfI(d), BftMASxg-ctt 

b*Lfc*'gxxx;u^e>7r'<>xt;/*fci4^'< 

^A«ft*»41-4^r-f>«P»*xe(e)t* 
^t;c<!:$^«Si:-rS7tv 0 'jxxx;ua)SS^^;i 
T-fctA R^ B B H tt^^14<HBI^b^SPttt 
»tt»a**ifc#»JxxT;ut S^r-f 
*xS(c)-e«ia*4Ctlc«koTttEi:Httlz 



[0101] 

ifiIH0iSfi£<*M&Xfi(a). ^Itatg^Xfl 

(b). **gxg( C ), ttMaaxa(d)fej:tf 7 

tt«iSx8(a), »IiS*§£xa(b). @*sm£ 

ii(o, *fcaxg( C ). »ttfflaxe(d)*5ck 

tf7W>^&£Xfl(e)<D±Xg£S^ffll;: 
H(a), »BI«SlS(b), HtM^Xgfl) 

fcitfTKaaxKc^-c^anwicaiEL. * 
6*ifc* l jxxx;niK , *ffl-y--fDast(c-ww 
ft«jnm«iiLfcft£:ttttttaxa(d) 

£77*>S»*Xg(e)T?fflS«fci:LT*J: 



[0102] 

*fc. tt^r-f >««*xS(e)-e«ia**ifc7K 

300ppmttT\ »*L<l4200ppmJslT, <fc L J*?£ 
L<f* lOOppm JUT. $blC»£UI* 50ppm £1 
T(::«T*1*4;:fcfccfcoT±E©iaHjS£* 

[0103] 



and glycol or low molecular weight polymer production step 
which functional derivative esterifi cation or transesterification 
is done(a ), melt condensation polymerization step which low 
molecular weight polymer which is acquired with said low 
molecular weight polymer production step the melt 
condensation polymerization is done (b ), solid phase 
polymerization step which polyester which is acquired with 
the said melt condensation polymerization step solid phase 
polymerization is done (f ), polyester which is acquired with 
said solid phase polymerization step water and contact 
process water treatment step which is done (c ), With 
manufacturing method of polyester which polyester which is 
acquired with the said water treatment step member and 
contact process which consist of crystalline thermoplastic 
resin contact process step which is done (d ), includes 
removal process (e ) such as fine which removes fine and/or 
film from polyester which is acquired with said contact 
process step and makes feature, It is something which solves 
above-mentioned problem such as the member and said fine 
which consists of said crystalline thermoplastic resin with 
removal process with polyester which contact process is done 
as similar to description above it treats (e )with . 

[0101] 

Aforementioned low molecular weight polymer production 
step (a ), melt condensation polymerization step (b ), water 
treatment step (c ), contact process step (d )and all steps , of 
removal process" (e ) or low molecular weight polymer 
production step such as fine (a ), melt condensation 
polymerization step (b ),solid phase polymerization step (f ), 
water treatment step (c ), contact process step (d ) and it is 
possible to drive all steps of removal process (e ) such as fine 
to continuous and, in addition, the for example low molecular 
weight polymer production step (a ), melt condensation 
polymerization step (b ), solid phase polymerization step (f ) 
and it drives to water treatment step (c ) to continuous , 
polyester which it acquires accumulates to transient in silo 
etcfor storage, a certain time passage after doing, contact 
process step (d ) with treatssuch as is possible to do with 
removal process (e ) such as fine . 

[0102] 

In addition, content of any of total content of fine content , 
film content , or fine content and film content of polyester 
which with removal process (e ) such as said fine wastreated, 
300 ppm or less , preferably 200ppm or less , more preferably 
lOOppm or less , furthermore further can solve 
above-mentioned problem in preferably 50ppm or less it 
decreases with . 



[0103] 
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[0104] 

tt^7-f>«i»*iS(c)-e«ia**ifc7K'jxx 

<D£ft£**<Dlvf;h^<D^*A< 300ppm 



[0105] 

*fc. ±fc*l§ySL*fta<x^b>TL/7*U- 
£xa(e) a eASdtife'K l Jxx7^4>l=^*i 

$S£G>»tS3ffla>tr-*Sl£A<* 265 deg c 

*«*4*£ictt, tt&ftfctfyxx-rjuofs 
■fta*a<*«j:y«fcy, *fc-to>« »4< 
**i=**<fcyia««**. 

[0106] 

■C&a^Fiifc^yxxT^+l-^^ti-B^r-fv 

«tS3«0tf-$SKA<. 265 deg C 6lT'T?ft 
4ctlCctoT±E0)HHji5**&(=J:y-IBjB 



[0107] 

!Slitt«iSX§(d)T*|#bHfc7Hyxx-r;UA^b 



it, 7KyxxT^«ttJitt»prattttJ8^&ft 



When such as this kind of fine aforementioned polyester chip 
fine granule body of said crystalline thermoplastic resin which 
exists in independence, grain and massivebody are removed 
with removal process (e ), simultaneously, decrease it pointsto 
also aforementioned fine etc, it is possible . 

[0104] 

When content of any of total content of fine content , film 
content , or fine content and film content of polyester which 
with removal process (e ) exceeds 300 ppm suchas said fine 
was treated, because crystallization rate when heating molded 
article from polyester which is acquired becomes quick 
crystallization of mouth part of hollow molding vessel 
becomes excessive , Because of this shrinkage of mouth part 
stops being settled inside specification value range, capping 
deficiency of mouth part becomes and problem that occursa 
leak of contents occurs. 



In addition premolded article for hollow molding does 
whitening , because of this normal drawing becomes 
impossible , uneven thickness occurs, in addition because the 
crystallization rate is fast, transparency of hollow molded 
article which is acquired becomes bad,in addition also 
fluctuation of transparency becomes with large. 

[0105] 

In addition, when it is a polyester where main repeat unit is 
ethylene terephthalate ,when most peak temperature of high 
temperature side of melting peak temperature of fine and/or 
film which isincluded in polyester which with removal 
process (e ) such as said fine wastreated, it exceeds 265 deg 
C, crystallization rate of polyester which isacquired becomes 
too quick, in addition becomes fluctuation to belarge or 
problem very. 

[0106] 

Therefore as for this invention, most peak temperature of high 
temperature side of melting peak temperature of fine and/or 
film which is included in polyester which with removal 
process (e )such as said fine was treated, is 265 deg C or less 
it is something whichfrom furthermore solves 
above-mentioned problem more with . 

[0107] 

As description below you can list method separation and 
removal is done the fine and/or film as method which from 
polyester which is acquired with the said contact process step 

(d). 

In case of namely, melt condensation polymerization 
polyester , method of treating with shaking sieve step and 
with air stream stream classification step etc polyester 
member and contact process whichconsist of crystalline 
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£»*fc*4#»xg^*ia-r**5is#& 



ltttlcM^|=KBL«:ftnnxflAtfSttX 



[0108] 

SflJ0bf-^aSA<265 deg C$i»5l&^7-Y> 
££;£<D-oiLT. ttttAttftRTBttMRJ: 



[0109] 

»ttfeaxa(d)^fttt*4i«gMajtft#'j 

^Sa*<265 deg C £2**5? W>fc\fctf/*fc 
[0110] 

£fc@fil£*Vx;^U(&i§£te s s*§S£ 
xg(o^tt*&**i**B««^jKyxxx;u*J 
*tfB««£ffe<DKftttftaxg(d)^ttlS* 

^SJta)gt,safflja>e-^sg*< 265 de g c £ 



[0111] 

*fc, WEa>*ffiaxg(c)*ftfc* , jxxT^ 

^^l4*i:(Dtt««iama)^^J:yt,|ft<ft 



thermoplastic resin immediately before doing or in after said 
contact process . Or there is a method etc which with 
deionized water is treated with the water wash step . 

In addition in case of solid phase polymerization polyester , 
immediately before solid phase polymerization step (f ) and 
member and contact process which consist of aforementioned 
crystalline thermoplastic resin themethod of treating with 
shaking sieve step and with air stream stream classification 
step, etcwhich are installed separately immediately before and 
immediatelyafter step which is done. Or you can list method 
etc which with deionized water is treated with the water wash 
step . 

[0108] 

In addition you can list method which such as said crystalline 
thermoplastic resin with removal process and contact process 
after doing, aforementioned way fine is treated as one of 
method which it tries not to include fine and/or film 
wheremost peak temperature of high temperature side of 
aforementioned fine or other melting peak temperature 
exceeds 265 deg C. 

[0109] 

In addition attention is paid description above and concerning 
the content of fine and film which polyester before contact 
process of member which consists of said crystalline 
thermoplastic resin from below-mentioned reasoncontains and 
those properties etc it is necessary . 

Case of for example melt condensation polymerization 
polyester , is supplied melt condensation polymerization 
polyester which, tries not toinclude fine and/or film where 
most peak temperature of high temperature side of melting 
peak temperature exceeds 265 deg C to said contact process 
step (d ), objective can be achieved with. 

[0110] 

In addition case of solid phase polymerization polyester , is 
supplied solid phase polymerization polyester which, triesnot 
to include fine and/or film where most peak temperature of 
high temperature side of therespective melting peak 
temperature exceeds 265 deg C to said contact process step 
(d ) after melt condensation polymerization polyester and 
solid phase polymerization which to solid phase 
polymerization step (f ) are supplied, objective can 
beach ieved with . 

[0111] 

In addition, polyester chip which passes aforementioned water 
treatment step (c ) hasbecome brittle in comparison with chip 
before contact process of thewater, when making use of 
forcible low density transport system which utilizes rotary 
feeder or other rotary type feeder and the air where impact 
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ttzmmir. im&£< 250 <j eg c bit<©«* 

IcftLT lOOOppm JU±lCft^Ji^*<fc5 0 

LfcA<oT, COJ^fctf'Jxx-T/M&TEfl)* 
5ICtKUX^U^^<DB!^*< 250 deg C WTO 

^©K*£Stt»iTSte1iiB«>ttMtf*£< 

[0112] 
[0113] 

C©fc*>fl!>tt*fcLT\ KiSB!fi&£X*i(b)t 
K**Sig(c)©+HXgfc*tfA3-fcl*tt* 

«QSiH(c) 1 his}gfl4ffisxe(d)<o*r B iiii 
•r-5.7r'C>^i»£iS(g)$ii*n-ri)CtA<a 

[0114] 

$fett$IkSit&X&(b)£BlffiSftxa(<)a> 
+BXS. H«»*xa(0£K*»3lxa(c) 
(D4>fflX8fe£lM*tt;jcA9x&(c)&ttJ*tt 

5asxg(d)(D4 3 rpiisro'>ft<t=t— 3<d4" 
£&£-fS?7-<>3?&£xa(g)£iIJ)u-*--5>c 



77-f>^($£ xa(g)<fcL-CI*. ffirlE&iqfftD 



force which is large to for example polyester chip surface 
catches, melting point transports in transport pipe to contact 
process step (f) which contact process is done in the member 
of crystalline thermoplastic resin make of 250 deg C or less, 
fine and film occur very in large scale , content vis-a-vis 
polyester chip 1000 ppm or more ago are times time. 

Especially, contact process time becomes long, extent and 
fine or other generated amount where inaddition treatment 
temperature becomes high become many. 

Furthermore, mixing this kind of fine etc to polyester chip 
with the uniform state , not being to exist, maldistribution it 
has done. 

Therefore, this kind of polyester as description below doing 
member and contact process where polyethylene or other 
melting point consists of crystalline thermoplastic resin of 250 
deg C or less.crystallization rate when heating molded article 
from polyester which it acquiresbecomes quick, but because 
fine or other content fluctuates largely, in addition deposited 
amount of said crystalline thermoplastic resin to polyester 
surface fluctuates largely?, Fluctuation of crystallization rate 
of molded article and fluctuation of transparency become very 
large and become problem . 

[0112] 

Therefore, member and contact process where polyester 
which was treatedwith water treatment step (c ) is transported 
fine and/or film to removal process such as fine inorder 
separation and removal to do, consists of said crystalline 
thermoplastic resin before doing, these areremoved are 
important as much as possible in large amount . 

[0113] 

As countermeasure for this, said melt condensation 
polymerization step (b ) with intermediate process and/or said 
water treatment step of said water treatment step (c ) (c )with 
removal process (g ) such as fine which removes fine and/or 
film is added to intermediate process of said contact process 
step (d ), is desirable. 

[0114] 

In addition said melt condensation polymerization step (b ) 
with intermediate process , solid phase polymerization step of 
solid phase polymerization step (f ) (f ) with the intermediate 
process or said water treatment step of said water treatment 
step (c ) (c ) with removal process (g ) such as fine which 
removes fine and/or film is added to intermediate process of 
at least one of the intermediate process of said contact process 
step (d ), is desirable. 

removal process such as fine (g ) as, method which is similar 
to descriptionabove can be used. 
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[0115] 

*f&mmm.n&\t. K*iQsx?i(c), mm 
ttfflaie(d)fc*tM4KH«a^xg(o^tt 

£ fi£ 300ppm KIT. $?£L<li 200ppm JilT. 
«fcyft*L<li lOOppm £blCjJ£L<li 
50ppm felTlclSTJ-B-^CtlC,i;oT$t>l3<ky 
-H±.E©HHjft*8*-*'**©T?fc4. 
[0116] 

BftttA9X8(d)fc«lMittSiU&x«(f) 

©St^S;£<l!l©tf-?;gJf 265 deg C JUTT* 
*«CtlcJ:o-C*6l=*y-li±E«)IBIH^* 



[0117] 

xxx;uA < c©«fc?&;S;S©i4££J$o:77'(' 
©fll^oirici&Bjj-r*. 

;8gt»*g£jKyi*T>KDi§£ii. iggifitt 
*ft«axai=*oTBr^«)-9--fXia#l.©» 

y-cj:y. *xs^tt^^«)2i*a-v/^ 

»axa(d)©iitt^Bai=s»ai=j:**a 
#&xa.. fc*iM**a«axa*»itT7r 

*3feftax8l=«koT7T-f>-V>7-<;bAtt1fc 



[0115] 

manufacturing method of this invention , said water treatment 
step (c ), said contact process step (d ) or content of the any of 
total content of fine content , film content , or tine content and 
film content of the polyester which to said solid phase 
polymerization step (f ) is supplied 300 ppm or less , 
preferably 200ppm or less , more preferably lOOppm or less , 
furthermore fromfurthermore is something which more solves 
above-mentioned problem in preferably 50ppm or less it 
decreases with . 

[0116] 

In addition as for manufacturing method of this invention , 
said water treatment step (c ), said contact process step (d )or, 
most peak temperature of high temperature side of melting 
peak temperature of fine and/or film which isincluded in 
polyester which to said solid phase polymerization step (f ) is 
supplied, is 265 deg C or less, from furthermore it is 
something which more solves theabove-mentioned problem 
with . 

[0117] 

Example of exemplary method in order to try not to include 
fine etcwhere polyester before contact process of said 
crystalline thermoplastic resin has melting point of thiskind of 
high temperature is explained next. 

Case of melt condensation polymerization polyester , molten 
polyester doing to push out to underwater from the die after 
melt condensation polymerization , while extrusion it is in 
system , or atmosphere which it cuts off at underwater after, 
at once with cooling water cooling polyester chip which 
making into a chip it did with system which it cuts off,formed 
next in chip after dewatering , With shaking sieve step and air 
stream it removes chip and fine and film of geometry other 
than predetermined size with stream classification step. , or 
the water washing step it sends to tank for storage due to plug 
transport system and bucket type conveyer transport system . 

To next step it transports extract of chip from said tank with 
plug transport system and bucket type conveyer transport 
system with screw type feeder , immediatelybefore and 
immediately after said contact process step (d ) provides 
stream classification step, or the water washing step with air 
stream and does fine removal treatment . 

In addition, in case of solid phase polymerization polyester , 
aforementioned fine and the melt condensation 
polymerization polyester which did removal treatment of film 
for second time,immediately before solid phase 
polymerization step (f ) with air stream it removes fine and 
film with stream classification step. , or water washing step 
throws to solid phase polymerization step (f ). 
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[0118] 

»ttr*ft**tLr.tta 0.3-5 ^ a>itw 
ioooooo(fl/st*7-f-h)jaTa) % *?£L<ii 

500000(fi/lt*7-f-h)aT. £blCff£L<li 
100000«i/At^^-h)iUT(7). SHctySJA* 

■T4t(D-ei4tel^^»*L<l± 5(fi/S[*7-f- 
h)aT.-*6l=»*L<tt l(B/a*:?-<-h)6lT 

[oil 9] 

7K«jxx^;KDajsxai=fc^r . saatt^ 
x8^H*Ba*xa*4xb»#xa*>«a» 
«xs«? o>#xg*«*Lr*-f Kitaa) 

cti&^xsHOTKyxxxiKDaa^ 

2aa>ffift*xw=am^TaiB**i«. 



*fcl4. JIS.B 9908(199l)T*8t 

ti^Baa*^i:*a*4<*ofc 0 
tt*teaxa©iwafcfet^-c. **>jxx^i„h 



As solid phase polymerization device , also it is important to 
use device where impact and shear do not depend on chip , 
especially surface . 

When transporting prepolymer chip which melt condensation 
polymerization is done to solid phase polymerization facility 
andwhen polyester chip after solid phase polymerization 
transporting sieve classification step, said contact process step 
(d ) and to the storage tank etc, major portion of these 
transports adopts plug transport system and the bucket type 
conveyor transport system , in addition as for extract of chip 
from the crystallization device and solid phase polymerization 
reactor uses screw feeder such as doing, device which holds 
down of chip and impact of equipment and transport pipe etc 
of step as much as possible and is possible is used. 

[0118] 

In addition, particle of particle diameter 0.3~5;mu m , below 
preferably 500000 (/cubic feet ) ofl 000000 (/cubic feet ) or 
less, furthermore vapor which is introduced is used.from 
outside the system below preferably 100000 (/cubic feet ) as 
vapor which contacts with the polyester after member and 
contact process which of and/or said crystalline thermoplastic 
resin before the contact process of member which consists of 
said crystalline thermoplastic resin consist, isdesirable. 

particle which exceeds particle diameter 5;mu m in vapor is 
notsomething which especially is limited. Below preferably 5 
(/cubic feet ), furthermore it is below preferably 1 (/cubic 
feet). 



It is filled in container or other vessel for hopper , transport of 
silo , molding machine in the production step of polyester , 
via sieve classification step and stream classification step or 
other each step from the melt condensation polymerization 
step and solid phase polymerization step etc, but in 
transporting and drying polyester between step of these, air of 
treatment facility neighborhood with such as blower is taken 
generally in step and it can need and is used. 

Until recently, this kind of air used this with untreated way, or 
orjust treated it was general to use with cleaning machine 
which mountslow performance filter unit like form 3 which is 
stipulated with Japanese Industrial Standard JIS B 9908 
(1991). 

But, there were times when problem that occurs only molded 
article where transparency is bad can be acquired, from 
polyester which was treatedwith this kind of step . 

Especially, when aforementioned way air of quality is usedas 
vapor which contacts with polyester in front and back of 
contact process step of member which consists of said 
crystalline thermoplastic resin , crystallization rate and 



[0118] 



[0119] 
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[0120] 

Sm#£LT. ttS 0.3-5 v m (DtiL + tf 
[0121] 

ftfc\ Sl{*+©tt£ 0.3 urn *^(7>*4TICML 
0.3 //m *^(D*4^?$i:Lrii»$L<li 

iooooooo«i/2jL^7>r-h)J^T, cfcUffSLOi 

5000000(fl/a*P-f-h)BlT. *bl3ff*UI* 
2000000(®/lL^^>r-hJilT)T*fc^o 

[0122] 

8iTic.sn^&s»Ar4«{*+a)aa 0.3-5 

j/mflli^Ste ioooooo(fi/a:*7-r-h)BiTlz 

[0123] 

SnA^&SSA-r 0.3-5 //m(D$4 

1000000«i/jt^^-h)^TIC-r§^;i 

JU*^fcfttt"f 4*-etDXg+0d>fc<i:* 1 

a+*. 

A<7K , Jxx-r;i/9 t ^ttt«k'r«*-C0ia+ 

lw % JIS B 9908(1991)T?«S**l4»a 1 XI*/ 
#£S£l£gU K£SL+0>aS 0.3-5 fi m <D 

ioooooo(fl/a*^^-HJaTfc-r4c 

[0124] 

*fc,»^StSyA<lPIZ JIS B 9908(1991)"C? 



transparency or other fluctuation of molded article which is 
acquired become with large and possibility which becomes 
problem is large. 

[0120] 

Therefore, regarding manufacturing method of polyester with 
contact process of the member which consists of said 
crystalline thermoplastic resin of this invention , particle of 
the particle diameter 0.3-5 ;mu m vapor which is introduced is 
used from outside the system ofl - 1000000 (/cubic feet ) as 
vapor which contacts with polyester fromimmediately before 
step which fine and/or film separation and removal is done, in 
step after that, is desirable. 

[0121] 

Furthermore, it is not something which especially is stipulated 
inregard to particle under particle diameter 0.3;mu m in 
vapor. In order to obtain resin which gives transparent molded 
article , less one isdesirable. 

Below preferably 10000000 (/cubic feet ) and below more 
preferably 5000000 (/cubic feet ), furthermore it is a 
preferably 2000000 (Or less of /cubic feet ) as number of 
particles under particle diameter 0.3;mu m . 

[0122] 

method which controls number of particles of particle 
diameter 0.3-5;mu m in vaporwhich is introduced below, 
from outside the system 1000000 (/cubic feet ) or less 
isillustrated, but this invention is not something which is 
limited in this. 

[0123] 

Until vapor which is introduced from outside the system as 
method whichdesignates number of particles of particle 
diameter 0.3-5;mu m in vapor which isintroduced from 
outside the system as 1000000 (/cubic feet ) or less, contacts 
with the polyester chip , cleaning device which removes said 
particle at least in one site or more in the step is installed. 

Case said vapor is air of treatment facility neighborhood, until 
the said air it takes and needs air which from mouth is 
introducedwith blower contacts with polyester chip , in step , 
vapor cleaning device which mounts filter unit of form 
land/or form 2 which is stipulated with Japanese Industrial 
Standard JIS B 9908 (1991) is installed, number of particles 
of particle diameter 0.3-5 ;mu m in said air isdesignated as 
1 000000 (/cubic feet ) or less, it is desirable . 

[0124] 

In addition, installing vapor cleaning device which mounts 
filter unit of the form 3 which in said air intake is stipulated 
with Japanese Industrial Standard JIS B 9908 ( 1 99 1 ), 
itextends lifetime of aforementioned filter unit , it jointly uses 
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[0125] 

%&*P(D$iLttm£tZ JIS B 9908(1991)T^ 
HEPA 7<0\,$tmfttZ>)2--vh<DmtttLT 

[0126] 

JIS B 9908(1991)T**8£$tl$ff2it 2 £>ig 

x.?is>7<o\,<Lt pet m&innmm&frho 

[0127] 

JIS B 9908(l991)-e&££;fx&ft2xt 3 (D1& 



[0128] 

»L gHbffcirJPk 8£*i»iR3!L Mm&mL ft 

ftfym\zmziEfrz>« 

[0129] 

[^ffi^i] 

ixT*nwzmfcm\zMa&ft\z%Lwti> 
*§£mtzftt><Dmmmizm&£ti$>b<D 
x&tei\ 

[0130] 

(l)TKUXxV^KDgffittg(IV) 
l,l,2,2-xh5£n;UX$>/7x/-JU(2:3 Sfiit) 



withvapor cleaning device which mounts aforementioned 
filter unit with itis possible . 

[0125] 

You can list filter paper which consists of glass fiber as 
material of the filter (Below, HEPA filter it abbreviates. ) unit 
of ultrahigh performance of form 1 which is stipulated with 
the Japanese Industrial Standard JIS B 9908 (1991) which 
removes particle in vapor. 

[0126] 

In addition, you can list filter and polytetrafluoroethylene film 
and filter etcfrom laminate of PET cloth which consist of 
polypropylene fiber as material of high performance filter unit 
of form 2 which is stipulated with Japanese Industrial 
Standard JIS B 9908 (1991). 

electrostatic filter of polypropylene fiber make is used for 
generality. 

[0127] 

In addition, you can list PET and nonwoven fabric etc which 
consistsof polypropylene as material of low performance filter 
unit of form 3 which isstipulated with Japanese Industrial 
Standard JIS B 9908 (1991). 

[0128] 

From according to need other additive , for example known 
ultraviolet absorber , antioxidant , oxygen scavenger , oxygen 
scavenger , outside interior it is possible to polyester which is 
used for this invention , to combine lubricant , mold release , 
nucleating agent , stabilizer , antistatic agent , dye , pigment 
or other various additive which wereprecipitated in lubricant 
and reaction which are added. 

polyester which is acquired with manufacturing method of 
above-mentioned this invention , injection molding and 
drawing blow molding being done, in drawing hollow molded 
article , in addition extrusion molding being done, forms in 
sheet etc. 

[0129] 

[Working Example(s)] 

Below this invention is explained concretely with Working 
Example , but this invention is not something which is limited 
in these Working Example . 

Furthermore, measurement method of main property value in 
in this specification is explainedbelow. 

[0130] 

intrinsic viscosity of (1 ) polyester (I V ) 

1,1,2 and 2 -tetrachloroethane /phenol it sought from 
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5B£S«+ 30 deg C -e©»jftttgfr&*«> 
fc. 

[0131] 

(JilT[DEG ^WMjiOd) 

«fcy DEG £££SU ±^',)3-;UfiK»lcS4-r-5 

[0132] 

(3) *'Ji7.x;kz>]S# 3 ft(*ro^^S(jyT 

ft. i£i§-f So 
fc. 

[0133] 

(4) 5K'JxXT^©7-bh7;U-rfcK*#«(6lT 
rAA£4fftj 

X7>^H=A*lfc±SS^iSitL, 160 degC T* 

2 ttnttHjAssfTiv ^»ftttaa+a>7-tr 

h7;P-rtK*»SK#X^Q-7hy^-f-T?a! 
^ U StJ ppm trS^Lfco 

[0134] 

(s^'jix-r^roSBftroatt 3 fifths 

(ACT fi) 

«J»Lfc7H'JxxTr;u^^ 3 g Stf^xStSi* 

EKAtU fi*l?H§lT-e 290 deg C <D*-<)\, 

/n-xiz 60 »»ai*#»»s-&*. 
*iutaatt3 1**10*1*. **i=*y#* 

So 

3 i{*$#i(Bi%)-;gftffi<Datt 3 s 

tt=££l(M%) 
[0135] 

(6p7<f:'a>S*l.SJ:i;7'OUAtt1ta&4il 

©as 



solution viscosity with 30 deg C in (2: 3 weight ratio ) mixed 
solvent . 

[0131] 

You call DEG content *)Below diethylene glycol content of 
(2) polyester 

It disassembled with methanol , quantification it did DEG 
amount with the gas chromatography , it displayed with 
relative (mole % ) for total glycol component . 

[0132] 

content of cyclic trimer of (3) polyester (Below "CT content " 
with you call ) 

It melts sample in hexafluoroisopropanol /chloroform mixed 
solution , it dilutes furthermore including the chloroform . 



polymer after precipitating, is filtered in this including the 
methanol . 

evaporating and drying to solid it did filtrate , made constant 
volume with dimethyl formamide ,from liquid 
chromatography method quantification it did cyclic trimer 
which configuration is done from ethylene terephthalate unit . 

[0133] 

acetaldehyde content of (4) polyester (Below "AAcontent " 
with you call ) 

upper part which was inserted in glass ampoule which sample 
/distilled water =lgrarn /2cc nitrogen substitution isdone melt 
sealing was done, 2 hours extraction were done with 160 deg 
C, aftercooling acetaldehyde in extracted liquid was measured 
with high sensitivity gas chromatography , concentration was 
indicated with ppm . 

[0134] 

cyclic trimer increased weight when melting (5) polyester 
(*CT amount ) 

You insert polyester chip 3g which it dries in glass test tube , 
under nitrogen atmosphere 60 min soak in oil bath of 290 deg 
C and melt. 

It seeks cyclic trimer increased weight when melting, with 
next formula . 

cyclic trimer increased weight when melting (weight % ) 
cyclic trimer content after = melting (weight % ) - cyclic 
trimer content before me!ting(weight % ) 

[0135] 

content of (6) fine and measurement of film content 
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CD^iffi$!iofcl$(lSS 20cm)(B)£ 2 KKffl^ 

SNF-7 V 1800rpm t? I jJUBBofc. 



ca>i§fl*«y su bbs £ft 20kg isofco 
WEo>a(A)±i=7-f ;bAtttttttai(c. 2 eel 

<07-f;uAtttttecki;SS(B)(DTlc,s^t^t* 

*«a^a» gi #5*?* ^--eaai/cB 

Ztlh>%1i = 77>y<(}U$-Zt$im%fiV 100 deg 

c r* 2 BM&iiflL ;^LtfffLfcc 

fcJ:U^UAtttt<DM£3fctofc. 

?T*>**«fc*i*tt?-OuAttttS*!* 
B\ ^>Ii*fcli7-fj^ttftIl/»i^ 
t^(+fc±«BB*,-efc*. 

c*i6a>B*y*tt***«*«>*. 

[0136] 

(7PT-f>fcJ:^^UAtt«B<DBjSaS 
(DSC). RDC-220 $JBl*TB£« 



(6){Cj3L*T*20kg (D^yxX-r^bHtofc^ 
7-f>*fcl4?-OUAttfc£25 deg Ct'3 Qffl 
SSETlcftBU C4iA^&-EI(DBS6lztt» 
4mg ^ffiflBLT*Sa* 20 deg C/»T* DSC B 

fitfTtv Bff bf-9BK®BiXBB0)BB 
e-^BB««to*. 

BJ6I4B* 10 *(Dlt»l=oi%T»ftU ** 
KBfla>Bft£-9BK«> 1 Pi9tt£*«>«. 



[0137] 

WB*;u5/a^A/*ffl^»a<Dffig4gEfifc 

30 degCT?B^Lfc. 
[0138] 
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It calls resin approximately 0.5 kg , with JIS -Z8801 and *is 
sieve (A ) with to call metal screen of dimension 5.6mm * it is 
itplaces metal screen of dimension 1.7mm on sieve which 
combines sieve (diameter 20cm )(B ) in 2 -stage with 
[teraoka ] supplied shaking type sieve swing tow machine 
SNF-7 1 minute sieve *is with 1800 rpm . 

It repeats this operation, resin total 20kg sieve * is. 

When separately from film , chip of 2 or more mutually chip 
ones which are cut off to size which is larger than thing and 
normal geometry which melt adhesion are done trapping it is 
done on theaforementioned sieve (A ), as for fine which under 
remaining film and sieve (B ) which remove these sieve was 
dropped, You washed separately with deionized water and 
filtered with Iwaki Glass supplied Gl glass filter andgathered. 

These every glass filter inside dryer 2 hours drying later, 
cooling with 1 00 deg C, measured weight it did. 

For second time, you washed with deionized water , repeated 
sameope ration of drying, became constant mass you verified , 
pulled the weight of glass filter from this weight , sought 
weight of fine weight and film . 

fine content or film content is total resin weight , which was 
applied on fine weight or film weight /sieve . 

total content is sought from these values. 
[0136] 

(7) fine and melting point measurement of film 

It measures Seiko Instruments Inc. (DB 69-058-2077 ) make 
differential scanning calorimeter (DSC ), making use of 
RDC-220. 

In (6), fine or film which was gathered from polyester of20 kg 
with 25 deg C 3 -day period vacuum is dried under, from now 
on sample 4mg is used for one-time measurement and DSC 
measurement is done with heating rate 20 deg Cper 
minute ,most melting peak temperature of high temperature 
side of melting peak temperature is sought. 

It executes measurement concerning sample of maximum 10 
[ke ], mostseeks average of melting peak temperature of high 
temperature side . 

[0137] 

average density of (8) polyester chip and density of preform 
mouth part 

With density gradient tube of nitric acid calcium / water 
mixed solution it measured with 30 deg C. 

[0138] 
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mode!NDH2000 ViAfe* 



*fc, 10[sia^LrfiE^LfcJ5eft^(SJi5mni) 



[0139] 
[0140] 



K*i8l*TEIzJ:y*ftfc 0 



[0141] 

M-l50C(DM)Stffi*S«IZcky, S/'J>y-SS 
285 deg C ICfel^T, 10 deg C <b&-Vft&Ltz& 
ft¥fi*S(*BBaStt 22 deg Q&BliJfflg 

ffbtifcSft/S^tSli, 2. 3> 4. 5, 6. 7. 8. 9, 
10> 11mm 0)W.H<Mfo 3cm x ft 5cm ftO^U- 
h^PgStt(C«|K.fct<7)-C. I 0)2 ft I* ft 
146g~e&£« 

5mm W^O)^U-Hi^^X(|ia%)ag|ztt 
[0142] 
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(9) haze (haze % ) and haze mottling 

molded article of below-mentioned (12) (thickness 5mm ) and 
shaft of hollow molded article of(13) (thickness 
approximately 0.45 mm ) from it cuts off sample , Nippon 
Denshoku Kogyo K.K. (DB 69-244-3708 ) make measures 
with haze meter , model NDH2000. 

In addition, 10 times continuing, it measured haze of molded 
sheet (thickness 5mm ) which formed, it sought haze mottling 
with description below. 

minimum value of maximum value /haze of haze mottling 
=haze 

[0139] 

With heating (10) preform mouth part density rise 

60 second thermal processing it did preform mouth part with 
infrared heater of homemade , sample recovered from top 
surface and measured density . 

[0140] 

uneven thickness of (1 1) bottle 

From torso central portion of hollow molded article of (13) 
which postscript is done 4 place sample (3 cm X 3cm ) were 
cut off in random and thickness was measured with the digital 
thickness gauge (At a time 5 points it measured inside same 
sample , made even sample thickness . ). 

It sought uneven thickness with description below. 

minimum value of maximum value /thickness of uneven 
thickness ^thickness 

[0141] 

Formation of (12) stepped molded sheet 

It forms making use of step attaching flat plate mold (surface 
temperature approximately 22 deg C ) which was cooled with 
water of 10 deg C polyester which it dries Meiki Co. Ltd. (DB 
69-073-1 195 ) makewith M-I50C (DM ) injection molding 
machine , in cylinder temperature 285 deg C. 

As for stepped molded sheet which it acquires, 2, 3, 4, 5, 6, 7, 
8, 9 and 1 0,being something which provides plate of 
approximately 3 cm X approximately 5 cm square of 
thickness of 1 1 mm for stepped state , as for weight of I they 
are approximately 146 g. 

As for plate of 5 mm thickness you use for haze (haze % ) 
measurement. 

[0142] 

Formation of (13) hollow molded article 

It dried polyester with dryer which uses dehumidified air , 
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U*«»ftf?r*l M-150C(DM)lf 
MmfcRBC 287 deg C V?*)7*-l*£tfLrfiL 

JfelZC(DT»J*»it* COPOPLAST *±$?<7) 
LB-OIE rt»ar«*aiZtt 2.5 tb.mnfoiz 
m 3.8 «a>ft*l=rmiB#^a-L. 3l*ttt» 
iso deg c KB£Ufc*Hrt-e« 7 &MfeB£ 

L, 2000cc Om^im^m 0.45mm)£ 



S#SJStt ioodegClcn>hP-;uLfco 

[0143] 

«HE(13)-efit»Lfc+ffifiE«(*IZ 90 deg C (7) 
[0144] 

a igi #^*?^u*-"eaiiaL aasaaa 
fWraR»a*^x-7ftft#a««-ca 

So 

[0145] 

(i6)#A*+fe*i; , j-y--f^u*+<z)tft^aa) 
as 

fiaaa«(5)fe«i:tfa»*(8)-e»aLfc , j-y- 
a#tt-b^»ik*aa) pac iso &mi*xm 



[0146] 

(i7)*»jxxx^^t»»-r«*#+a)tt 
ft(**attwi=a6*fcft<Daiaa9i3j:oT 
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preform itformed with resin temperature 287 deg C with each 
machine factory make M-150C (DM ) injection molding 
machine . 

mouth part of this preform thermal crystallization was done 
with mouth part crystallization device of the homemade . 

With LB-OlEmolding machine of COPOPLAST supplied in 
vertical method in approximately 2.5 times , circumferential 
direction biaxial stretching blowing it did this premolded 
article next in draw ratio of approximately3.8 times , 
approximately 7 second heat-set it did inside mold 
whichcontinuously is set to approximately 150 deg C, volume 
formed the vessel (shaft thickness 0.45mm ) of 2000 cc . 

It controlled drawing temperature in 100 deg C. 

[0143] 

A leak evaluation of contents from (14) hollow molded article 

warm water of 90 deg C it was filled in hollow molded article 
which formed with theaforementioned (13), after doing 
capping , with capping machine itpushed down vessel and 
after leaving, inspected leak of the contents . 

In addition, you inspected also deformed state of mouth part 
after the capping . 

[0144] 

cooling water of (15) making into a chip step and introduction 
underwater sodium content of water treatment step 

cooling water and introduction water of calcium content , 
magnesium content and silicon content particle removal and 
ion exchange being completed it recovers, with Iwaki Glass 
supplied 1 G 1 glass filter after filtering, Shimadzu Corporation 
(DB 69-055-8747 ) make measures filtrate with inductively 
coupled plasma photoemission analysis device . 

[0145] 

(16) introduction underwater and measurement of number of 
particles in recycled water 

Introduction water, or filtration apparatus of particle removal 
and ion exchange being completed (5) and recycled water 
which was treated with adsorption column (8)was measured 
Seishin Enterprise Co. Ltd. which is a particle measuring 
apparatus with light shielding method (DN 69-077-8345 ) 
makemaking use of PAC 150, number of particles / was 
indicated with 1 0 ml . 

[0146] 

Measurement of number of particles in vapor which contacts 
with ( 1 7) polyester chip 

It is sent with blower etc in order, to send vapor forcedly 
thevapor which passes vapor cleaning device before 
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1) 

©X^'J-fcaftHfcttiaU flMTF, & 250 deg 
C. 0.5kg/cm J G T-¥^;wgB#r B 1 3 B#ri3EJ££fT 

cosfctt** 2 xxx/HbEJCSfca&ttU 

8t#T. ft 260 deg C. 0.05kg/cm 2 G T*mS<DE 

COxXx;HbSl6±«ttSil«WI=» 1 S 
tt*5gSI=ttttU m**T. ft 265 deg C. 
25torr T? I BtfSh &^T*3? 2 M*g£E(S3§-Ctji 
#T. ft 265 deg C. 3torT T« 1 B#|8|, SblCgJI 
*«£K«*t?M&T. « 275 deg C. 
0.5~!torrT? 1 t%fflWffi££ii:tz. 
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««*Kl6»l=2iya*8H»TTe 207 deg 
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contacting with chip .diverging with vapor main river, 
introducing into particle measuring apparatus , itmeasures. 

5 time measurements are repeated, average is sought, number 
pervapor 1 cubic feet is calculated. 

As particle measuring apparatus , light scattering type particle 
measuring apparatus , K.C-0 1 B of Rion KK make was used. 

[0147] 

(Working Example 1) 

Beforehand, in 1 st esteriflcation reactor which contains 
reaction product , it supplied slurry of high purity terephthalic 
acid and ethyl glycol to continuous , under agitating, reacted 
average residence time 3 hours with approximately 250 deg 
C, 0.5kg/cm <sup>2</sup>G. 

It sent this reaction product to 2 nd esteriflcation reactor , 
under agitating, with approximately 260 deg C, 0.05kg/cm 
<sup>2</sup>G reacted to predetermined degree of reaction . 

In addition, crystalline germanium dioxide thermal 
decomposition was done in water, in this the ethyleneglycol 
solution of catalyst solution and phosphoric acid which 
ethyleneglycol addition heat treatment are done was supplied 
to continuous separately in these 2 nd esteriflcation reactor . 

It supplied this esteriflcation reaction product to 1 st 
polycondensation reactor in continuous , under agitating, 
withapproximately 265 deg C, 25torr 1 hour , with 2 nd 
polycondensation reactor under agitating, withapproximately 
265 deg C, 3torr 1 hour , furthermore with final 
polycondensation reactor underagitating, I hour condensation 
polymerization did next with approximately 275 deg C, 
0.5- 1 torr . 

While cooling melt condensation polymerization reaction 
ones with cooling water (sodium content Q.01 ppm , 
magnesium content 0.02 ppm , calcium content 0.03 ppm , 
silicon content as for particle of0.07 ppm , particle diameter 
l~25;mu m 2600 / 10 ml ), cutting off with the semisolidified 
state , after making into a chip , it transported to tank for 
storage with plug transport system , approximately 5 ppm or 
less (Most peak temperature of high temperature side of fine 
or other melting peak temperature was 255 deg C. ) with it did 
these total content by nextremoving fine and film with shaker 
type sieve classification step and stream classification 
step transported to continuous system solid phase 
polymerization device next. 

Under nitrogen atmosphere , crystallization it did with 
approximately 155 deg C,furthermore under nitrogen 
atmosphere after preheating , sent to continual solid phase 
polymerization reactor in approximately 200 deg C and under 
nitrogen atmosphere solid phase polymerization didwith 
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[0148] 

(4>tftSLfc»a*^, atttfttrcatta^-r 

;^-T*fc*7r-<>aiai»*S«(5)fcJ:uCiR» 

(6), ISP *±$?CZ) GAF 7-f Jl**-/ «^ PE- 1 P2S(*° 

&+<D*AP(9)lz£ALT#fc*<D3SAP(7) 
£ill*fcl*i§* 5Om 3 CDi*S!0\ 0 1 IZ^f & 
aeSttfflLTTKUx^UVxb^U-K^Tv 
PET **S)^?£a«MI::*ffiaLfc. 



[0149] 

mzomttms pet ^^finatt^xs 
fc*i;fta»ttxeiz ( koT«iaL. 

tf^UAttttO)**^*?) 10ppmPW>^ 

248 deg C -efcofc)tLfc^,«lS*ajg 95 
deg Clca>hP-jU*4ifcfta*0)±«<D«»ft 

□(i)*&attttAu*A3Btm 3 ftrar* 

*&a«T«a>*fciSP(3)A*& PET ^y^saa 

*t*iiii«wrctsaiL<i:4<6*aa'*fTo 



±E«ja3s«<D^>s***AP(9)(o*m 

■C»»LfcajA*+©ttS l^/zm^t 
*T*l±fi 1900 «/10mU^-HJ^A^*»4< 
O.Olppnu ^ A£ftSA< 0.02ppm, Art* 
V^A^fitf 0.03ppm. 
0.07ppm -Cfcy,*fcaa««(5)fcJ:t;«»« 
(8)T*ffla&<0U1M^l'*(&tig l~40^m CD 
tt^-ftlift 18000 fi/lOml T'fcofco 

«a*i*x«ffl*(5irjii«a***)S isp a 

S<0 GAF PE-lP2S(*MxXf- 

;u?x;uk aafXS i n m) te«fci;-f *>s*ss 

[0150] 



approximately 207 deg C. 
[0148] 

starting material chip supply port of treatment tank upper part 
(1), overflow exit aperture which is position of treated water 
upper limit level of treatment tank (2), polyester chip of 
treatment tank bottom and exit aperture of blend of the treated 
water (3), treated water which goes by way of water cutting 
apparatus (4) of polyester chip which is discharged from exit 
aperture of treated water and treatment tank bottom whichare 
discharged from overflow exit aperture , pipe which again is 
sent to water treatment tank fine filtration removal apparatus 
where filter material is continuous system filter of paper (5) 
and via adsorption column (8) (6), it went by way of 
underwater particle removal apparatus and ion-exchanger 
tower which area GAFfilter bag PE-1 P2S (polyester felt , 
filter precision l;mu m ) of ISPsupplied , Introducing 
deionized water where is new from outside the system into 
inlet (9) inmiddle of this pipe (6), using treatment tank which 
it shows, in the Figure 1 of column type of capacity 
50m<sup>3</sup> which has inlet (7) of waterwhich it 
acquires water treatment it did polyethylene terephthalate 
(Below, PET and abbreviation) chip in continuous . 

[0149] 

Aforementioned solid phase polymerization PET chip was 
treated with shaker type sieve classification step and stream 
classification step , the content of fine and film was thrown 
approximately 10 ppm (Most peak temperature of high 
temperature side of fine or other melting peak temperature 
was 248 deg C. )with after doing, from supply port (I) of 
upper part of treatment tank which iscontrolled to treated 
water temperature 95 deg C continued, with water treatment 
time 3 hours from exit aperture (3) of water treatment tank 
lower part PET chip with treated water in continuous 
theextract water treatment was done. 

As for particle content of introduction underwater particle 
diameter l~25;mu m whichrecovers with viewer-proximal of 
deionized water inlet (9) of above-mentioned treatment 
apparatus approximately 1900 / 10 ml , sodium content 0.01 
ppm , magnesium content 0.02 ppm , calcium content 0.03 
ppm , silicon content being 0.07 ppm , in addition filtration 
apparatus (5) and number of particles of the particle diameter 
I~40;mu m of recycled water after treating approximately 
was 18000 / I0 ml with adsorption column (8). 

Furthermore, case of making into a chip industrial water (river 
* running water derivation ) it treated treated water which is 
used for cooling water , water treatment GAFfilter bag 
PE- 1 P2S of ISPsupplied (polyester felt , filter precision 1 ;mu 
m ) and with the ion-exchanger tower 

[0150] 
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t?-£;gj£li, 248 deg C X'&itz, 

XSlCttfiW* SUS304 ^CDS^lMilliHtO 
-»IC» lttl««*«^yx^U>(MFR-|S| 
0.9g/10 fl\ &j£=£) 0.923g/cm 3 )§!|<DiIS&I 
1cm I SIC 10 * % ft 5 WMtttt 

f=tt*8«**y(*ltfcEtrt»*. 77"<> 



[0151] 

n^tltz PET (OfflSttfttt 0.74 TirVvYM 
<f?Jx* DEG £#gli 2.5 ^ft 3 *{* 

<d#^si* o.3o as%, ate 3 strain*!* 

0.04 «*%, ¥$&gl* 1.4030g/cm\ AA 
gl* 2.3ppnu 7T-<>#*Mli^ 9ppnn #'JX 
^U>#**l*& 15ppbT'fc-pfc. 



£fc$*: X ®#mzMm%Uz Ge ESfffil* 
47pm. £fc P SSftfi 30ppm X'&itzo 



[0152] 

BfeB&U: PET ?v^£-etLSlflOX 
J1S B 99O8(199l)0>ft£it 3 0) PET ^ttfiSD-f 

^i^h*83tLfcs«3iJWiai; jis b 

9908(I991)(D^S 1 0)l&¥ffiM& 99%JU±<D 
HEPA 7-f>U*i=vh*«»LfcffijS3»»«T« 
iii§Lfc£§U&S 0.3-5 |/m (DfeTSli 530 



[0153] 

CCD PET l=Ol^Trt»«atfX|HS#rt»7R 

gsss i i-^-r. 

JiE^tRCD^-fXli 3.9%. PteSfSCD&lf li 
1.371g/cm 3 tffifi<D&^fii-t?&y, *>;K7>iS 
BJ3ttfc 1.0%, 'WXISI* 1.05, S^Bll* 1.02 t 
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After water treatment , with dry air which is heated it dried in 
continuous .continuously treated with shaker type sieve 
classification step and and stream classification step removed 
the fine and film , designated total content as approximately 
1 1 ppm . 

Most peak temperature of high temperature side of this fine or 
other melting peak temperature was 248 deg C. 

In portion of gravity transport pipe of SUS304 which is 
connected to vessel filling step for transport which is installed 
under stream classification step , linear low density 
polyethylene (MFR = approximately 0.9 g/10 min , density = 
approximately 0.923 g/cm <sup>3</sup> ) make rod of 
diameter approximately 1 cm 10, total 5 -stage PET chip 
which fine etc removes pipe interior which installs the contact 
equipment which is installed, falling in single stage , it did 
contact process of polyethylene . 

After this contact process , furthermore it treated with stream 
classification step . 

[0151] 

As for intrinsic viscosity of PET which it acquires as for 0.74 
deciliter /gram , DEG content asfor content of 2.5 mole % , 
cyclic trimer as for 0.30 weight %, cyclic trimer increased 
weight as for 0.04 weight %, average density as fori .4030 
g/cm <sup>3</sup>, AAcontent as for 2.3 ppm , fine content 
as for approximately 9 ppm , polyethylene content they 
wereapproximately 1 5 ppb . 

In addition as for Geresidual amount which was measured due 
to fluorescence x-ray analysis asfor 47 pm , and Presidual 
amount they were 30 ppm . 

[0152] 

In addition, air (As for number of particles of particle 
diameter 0.3~5;mu m 530 /cubic feet ) which is filtered with 
air cleaning machine whichmounts PET nonwoven filter unit 
of form 3 of Japanese Industrial Standard JIS B 9908 (1991) 
as dry air for the air and drying which send PET chip which 
solid phase polymerization is done step toafter that, and air 
cleaning machine which mounts HEPA filter unit of particle 
collected ratio 99% or more of form 1 of Japanese Industrial 
Standard JIS B 9908 (1991) was used. 

[0153] 

evaluation was executed with molded sheet and biaxial 
stretching molded bottle concerning this PET . 

Result is shown in Table I . 

As for haze of molded sheet 3.9%, as for density of mouth 
part at 1. 371 g/cm <sup>3</sup> and value which does not 
have problem , also the transparency of bottle 1.0%, as for 
haze mottling 1.05, as for uneven thickness 1.02and was 
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tKHKD AA 14.8ppm tfSl&toft^fa. 

5000 *VL±<D&mjn$ja-f$.fezmmLtz 

[0154] 

(Stetfy 2) 



6 W=*JET*12l*H*, HiSfll l tW&V>Wi 
fit IslEiroMii^&KcfcoT PET £SSiiLfco 

i ^r<»is»i*iaiaft*No 

it, 

mn&m 3) 

l=*oT PETfcSJitLfc. 
fc. 

[0155] 

(ItttM 1) . 

l tmmztx pet *«iftLfc. 

c<d pet wz&i&MTT'dfmomBt'-t 

S8<Dft*KS(Ma>br-£SSl*. 278 deg C X" 

pet, c*iSrt»Lfc«»*at;rm 



satisfactory. 

In addition, even with leakage test of contents , there was not 
a problem , there was not either deformation of mouth part . 

AAcontent of bottle was 14.8 ppm and value which does 
nothave problem . 

continuous drawing blow molding of 5000 or more was 
executed, but mold fouling was notrecognized, in addition 
also transparency of bottle was satisfactory. 

[0154] 

(Working Example 2 ) 

Other than modifying rod of polyethylene of Working 
Example 1, in nylon 6 make, PET was produced with facility , 
similar manufacturing method which issimilar to Working 
Example I. 

Result is shown in Table I , but problem there was not a all 
result. 

(Working Example 3) 

rod of polyethylene other than changing almost into rod 
ofsame size of polybutylene terephthalate make, PET was 
produced with the facility , similar manufacturing method 
which is similar to Working Example 1. 

Result is shown in Table I , but problem there was not a all 
result. 

[0155] 

(Comparative Example 1) 

Excluding fine after melt condensation polymerization , after 
solid phase polymerization , after water treatment and after 
PEcontact process and removal process of film it did not 
execute said treatment, in addition, besides dry air for air 
ordrying which are sent to drying process is not treated with 
theaforementioned air cleaning machine it produced PET with 
as similar to the Working Example 1 . 

Most peak temperature of high temperature side of fine or 
other melting peak temperature which is contained in this 
PET was 278 deg C. 

Furthermore, extrusion it is in atmosphere after, at once in 
cooling water to cool chip which melt polymerization is done, 
making into a chip it did with the system which cuts off strand 
which was cooled completely, it usedthose which are sent to 
tank for storage by pneumatic transport . 

PET , this which it acquires characteristic of molded sheet and 
biaxial stretching molded bottle which formed is shown in 
Table I . 



f#btlfc PET^CDSffittJgli 0.74 *T*> x )vYM As for intrinsic viscosity of PET which it acquires as for 0.74 
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S8li 1.8, JI^BIli 1.5 t$^izWi<mmt^ 

tZo 

[0156] 
[Si] 
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deciliter /gram , DEG content asfor content of 2.5 mole % , 
cyclic trimer as for 0.3 1 weight %, cyclic trimer increased 
weight as for 0.05 weight %, average density as fori .4030 
g/cm <sup>3</sup>, AAcontent as for content such as 2.3 
ppm , fine they were approximately650 ppm . 

In addition as for Geresidual amount which was measured due 
to fluorescence x-ray analysis asfor 47 pm , and Presidual 
amount they were 3 1 ppm . 

haze of molded sheet 33.2% was high very, in addition was a 
haze mottling very and it was a problem . 

In addition, with leakage test of contents it could recognize a 
leakof contents . 

As for shaft haze of bottle which it acquires 1 5.8%, as for the 
haze mottling 1 .8, as for uneven thickness to be high there 
was a problem in 1 .5 andemergency. 

[0156] 

[Table 1] 
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[0157] 

[Effects of the Invention] 

member and contact process which consist of crystalline 
thermoplastic resin it does this invention,after combining said 
crystalline thermoplastic resin to polyester with , in order 
toremove fine and/or film , transparency it is good, there is 
not a transparency mottling or a uneven thickness , 
dimensional stability on heating is superior, hollow molded 
article where crystallization of mouth part is proper can form. 

In addition, mold fouling decreases in sheet molding , bottle 
molding , etc lengthy , multiple molded article can formeasily 
with state where transparency is superior. 

fine grain or massive body of said crystalline thermoplastic 
resin where this when member and contact process which 
consist of crystalline thermoplastic resin doing, peels off from 
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2 
3 
4 
5 
6 
7 

n 

8 
9 

Drawings 



the said member , because omission does is removed, is 
because transparency or other characteristic of the molded 
article which is acquired is improved. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a conceptual diagram of example of water treatment 
device . 

[Explanation of Symbols in Drawings] 
1 

starting material chip supply port 
2 

overflow exit aperture 
3 

exit aperture of polyester chip and treated water 
4 

water cutting apparatus 
5 

fine removal apparatus 
6 

pipe 
7 

inlet of recycled water and/or deionized water 
8 

adsorption column 
9 

deionized water inlet 
[Figure 1] 
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